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INTRODUCTION 


THE MANUSCRIPTS AND 
THEIR BACKGROUND 


There are few conventional written records that 
have survived from the early Middle Ages in Europe. 
Both scholarship and commerce were at a low ebb, 
but there was plenty of creative activity in the field 
of art, and also, as has become increasingly apparent 
in recent years,! in technology. The practical people 
who were developing stirrups, substituting wind and 
water power for man's labors, and enlarging the scale 
of metallurgy wrote virtually nothing, and even if 
they had done so their notes would not have seemed 
important to the custodians of state or ecclesiastical 
documents. The evidence for the technology lies 
mainly on the walls and in the treasure rooms of 
ecclesiastical buildings and in the objects uncovered 
by archaeologists' spades. There are, however, a few 
literary remains and these, of course, deserve the 
closest scrutiny. Most of the people who have dis- 
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1See especially Lynn White, Ir. Medieval Technology and 
Social Change (Oxford, 1962). 





covered and studied the manuscripts have done so for 
linguistic or philological reasons, but they were made 
as records of technology and the relationship between 
the words preserved in the libraries and the operations 
actually being carried out in workshops provides a 
fascinating problem. 

Not a single original note on the technology of 
materials has survived in any European language 
from the period of half a millennium following the 
Alexandrian Greek papyri now in Leyden and Stock- 
holm and presumably dating from the third century 
A.D.? These consist of simple compilations of recipes 
for making colored metals and artificial gems, for 
dyeing fabrics, and for a few other related operations. 

The literary tradition did, however, somehow con- 
tinue and it comes to the surface again around the year 
800 with the appearance of two manuscripts in much 
the same form as the Alexandrian ones but now in 
Latin, not Greek, and with a somewhat wider range 
of topics included. The first one to be studied by a 
modern scholar is a late-eighth- or early-ninth-century 
manuscript at Lucca where it is associated with the 
Liber Pontificalis in Codex Lucensis 490. This was 
published in 1739 by the eminent Italian scholar 
Ludovico Antonio Muratori in his essay on Italian 
art after the fall of Rome which appears in the second 
volume of his sumptuous Antiquitates Italicae medii 
aevi. It has since been repeatedly analyzed by 
historians of chemistry for its technical content as 
well as by paleographers, philologists, and latinists.? 


? Marcellin Berthelot has more than anyone else shown the 
importance of these for the history of chemistry. For the text 
see Berthelot (1885, 1899) and Lagercrantz (1913), and for an 
English translation based on Berthelot's French see Caley 
(1926, 1927). [Note: A name followed by a date is to be re- 
garded throughout this work as a reference to the complete 
bibliography on pages 120 to 122. ] 

3See the bibliography for editions by Muratori (1739), 
Duchesne (1886), Burnam (1920), Schiaparelli (1924), and 
Hedfors (1932). We have been unable to obtain a copy of 
Schiaparelli, which is a complete photocopy of the manuscript. 
Hedfors includes a German translation and extensive notes: 
it is by far the best edition. Burnam's edition, with English 
translation, is inferior. Svennung (1941) analyzed the gram- 
matical style of the Lucca manuscript in detail. We have found 
his discussion of the origin, mutation, and transmission of many 
words to be of great help in dealing with difficult phrases in the 
Mappa. | 
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The Lucca manuscript, called by Muratori Com- 
positiones ad tingenda musiva but more properly 
called Compositiones variae (R. P. Johnson [1934- 
1935], is, however, only one member of what is 
actually a series of medieval Latin manuscripts con- 
taining recipes for making pigments, dyes, and colored 
metals, and for other operations relating to the 
practical crafts. Contemporary with the Lucca manu- 
script, but north of the Alps instead of in Italy, there 
was transcribed another compilation which includes 
virtually everything that is in Lucca plus many ad- 
ditional recipes. This is the Mappae Clavicula. Of 
this there exist a fragment from the early ninth 
century, an extended manuscript of the tenth century, 
and the most complete one dating from the twelfth 
century, which we translate here. In addition to 
these there are the quite separate works of Eraclius, 
De coloribus et artibus Romanorum (the earliest of 
which is also tenth century) and in the early twelfth 
century the superb treatise De diversis artibus by the 
pseudonymous Theophilus. The last is of a quite 
different character from the other manuscripts, being 
not a compilation but an original treatise written by 
a man in the workshop himself writing from first-hand 
knowledge. By the twelfth century, however, scribes 
were busily copying anything that seemed of interest, 
and there are innumerable manuscripts which contain 
portions of all of these in various different arrange- 
ments and with decreasing accuracy. 

There was a remarkable flurry of interest in the 
literary history of painting in the 1830's, especially 
in England under the leadership of Charles Eastlake. 
Most productive was the remarkable Mary Phila- 
delphia Merrifield who was commissioned by the 
British government to travel to Italy for the purpose 
of collecting and studying manuscripts ‘‘with a view 
principally of ascertaining the processes and methods 
of oil painting adopted by the Italians." The decade 
also saw the publication (among several later works) 
of two editions of Theophilus, one of Eraclius and 
the first appearance of the twelfth-century Mappae 
Clavicula, which was published by its owner, the 
famed book collector Sir Thomas Phillipps, in 1847. 
Despite the fact that the Mappae Clavicula contains 
a good deal more material of technical interest than 
does the Compositiones variae, no other edition of it 
has been published. It is well known for its pigment 
recipes but it has been inadequately explored by 
historians of other aspects of technology, and it is 
hoped that the present translation will serve to in- 
crease interest both in the manuscript itself and in the 
state of technology that it reflects. 

The earliest dated evidence for the existence of a 
work entitled Mappae Clavicula appears to be the 
entry reading 'Mappae Clavicula de efficiendo auro 
volumen 1” in a catalog of the library of the Ben- 
edictine monastery of Reichenau on Lake Constance 
that was made in the years 821-822 (Johnson, 1935; 
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Holder, 1916; Lehmann, 1918). The manuscript 
itself is no longer in existence. As Berthelot (1893) 
suggested, however, it is likely that even this manu- 
script was itself a copy of one or more earlier ones. 
This view is based solely on indirect and comparative 
evidence, but the traditional nature of the recipes, 
many of which go back for centuries, the several 
different styles of both the processes described and 
their language, and the fact that this was an age of 
widespread copying and international exchange of 
knowledge makes it highly probable. 

In 1941 Wilhelm Ganzenmüller described a two- 
leaf parchment fragment of the Mappae Clavicula 
which had been found in the library of the Augustine 
Choristers Foundation at Klosterneuburg (near 
Vienna) by Herr Cernik and dated by him, on paleo- 
graphic evidence, as first third of the ninth century. 
Mr. B. J. Hennessey of the Department of Classics, 
Harvard University, to wliom the present translators 
showed the facsimile published by Ganzenmiiller in- 
dependently commented that the writing 'seems to be 
very early Carolingian, most probably from the late 
eight or early ninth century. Not enough survives 
to form a very good idea of the script. The letter 
forms on these leaves are typical and widespread. 
No ligatures are used and only one abbreviation 
(scdm) which again is known throughout Europe. It 
could have been produced in the Northern parts of 
France, Germany, or Belgium." 

The Klosterneuburg fragment is therefore virtually 
contemporary with the Lucca manuscript, but the 
fact that only four of the seventeen recipes on the two 
sides of folio 1 are in Lucca, while all of them are in 
the tenth and twelfth-century versions of the Mappae 
Clavicula places it squarely at the head of the latter 
tradition. Folio 2 of the Klosterneuburg fragment 
contains material common to all. The fact that Lucca 
is included in the Mappa and not vice versa suggests, 
of course, that the Mappa is the later compilation, 
though Lucca could perhaps be an excerpt from a 
larger work. All one can say with confidence 15 that 
both traditions were already in existence in Europe 
at the very beginning of the ninth century—the 
Compositiones variae south of the Alps, the Mappae 
Clavicula north of them. 


THE SÉLESTAT MANUSCRIPT 


With the Sélestat manuscript—which is reproduced 
in its entirety in Appendix A—we are at last on firm 
ground. It is the earlier of two existing compre- 
hensive manuscripts of the Mappae Clavicula and 
forms part of a volume preserved in the Library of 
the town of Sélestat (Bas-Rhin). Designated MS 17 
(previously Latin 360), it consists of 215 parchment 
leaves, 14.6 X 19.1 cm., and includes also Vitruvius 
de Architectura (which constitutes the longest part of 
the manuscript) and miscellaneous other material on 
building and other topics. It was discovered and de- 
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scribed by A. Giry (1878) who dated it as tenth 
century, a date accepted both by Berthelot (1893) 
who used it extensively and Johnson (1937) who 
briefly examined it. Mr. Barry Hennessey has studied 
a photocopy for the present translators and writes as 
follows: 


The Sélestat ms. is written in a carolingian minuscule 
of the early ninth century. One can be less certain about 
its place of origin. It was likely St. Amand, near Tours, 
in northern France. E. A. Lowe (introduction to Codices 
Latini Antiquiores, vol. 10) lists eleven features which 
characterize the St. Amand script, advising that several 
of them, but never all, appear together in any one ms. 
Four of these features are found in the Sélestat: the shafts 
of the s and r descending well below the line; the tall Т 
with sinuous top in ligature with N; the abbreviation of 
est and esse as ё and ёё; and the long tail on the R in the 
OR ligature, sweeping below the line. However, many 
mss. of the St. Amand style were written at Salzburg, 
Austria. Arno, abbot of St. Amand 783-821, was also 
bishop of Salzburg 785-821, and many scribes from St. 
Amand travelled to Salzburg and worked in the scriptorium 
there. If the ms. had been in Austria or Germany at an 
earlier time, Salzburg would be its likely origin, but its 
later provenance strongly suggests the St. Amand 
scriptorium. 


We have worked with photocopies graciously provided 
by the librarian of the Sélestat town library and the 
Centre National de la Recherche Scientifique. As 
can be seen from our Table of Concordance, pp. 
10-14, the Sélestat manuscript includes virtually 
all of the Lucca recipes and adds important new ones, 
but it is only approximately half as long as the twelfth- 
century version now to be described. 


THE PHILLIPPS-CORNING MANUSCRIPT 


This manuscript, widely known as Phillipps MS 
3715, is now in the Corning Museum of Glass at 
Corning, New York. A complete reproduction forms 
Appendix B of the present edition. This is the most 
comprehensive of the manuscripts of Mappae Clavicula 
and is the best known, for reasons that are not far to 
seek: it is the only one that has been published. 
This was done by its owner, Sir Thomas Phillipps in 
1847. 

The Phillipps manuscript is in the form of a small 
volume, 17.0 X 11.9 cm., written in a clear hand on 
vellum, bound in old calf (not of course contemporary). 
It contains 67 leaves, most with 21 lines to the page, 
with the spacing marked by marginal prickings or 
pounce marks. The leaves are numbered in Arabic 
numerals, obviously not by the original scribe. There 
are no colored decorations, but the chapter initials, 
and the rubrics for the chapter titles where they are 
inserted alternate in red and green. (See frontispiece, 
which is a natural-size reproduction of folio 18). Al- 
though occasionally the rubricator erred, this chro- 
matic alternation is the best indication of the in- 
tended division into chapters. The early chapters 
carry Roman enumeration in the original hand, but 
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after No. LXVI the chapters were without numbers 
until some were assigned rather arbitrarily by 
Phillipps. Many of the chapter titles were also 
omitted, although spaces had usually been left for 
them, evidently with the intention of later rubrica- 
поп. When the spaces that had been left were 
inadequate, the titles often extended into the margin 
or into spaces between the regular lines. 

The life of Sir Thomas Phillipps (1792-1872) and his 
amazing career as an almost maniacal collector of 
manuscripts has been described in interesting detail 
by A. N. L. Munby in his Phillipps Studies (5 v., 
Cambridge, 1951 to 1960), summarized in his Portrait 
of an Obsession (London, 1967). Phillipps had a 
passion for historical manuscripts, though his huge 
collection of over 60,000 items was made with little 
principle or perspective. Something as obviously 
interesting as the Mappae Clavicula would doubtless 
have been preserved in some other library had 
Phillipps not bought it, but the very existence of the 
good market created by Phillipps’s activities un- 
doubtedly saved many other manuscripts from the 
wastepaper dealer. After Phillipps's death on 6 
February, 1872, the collection passed to his son-in-law, 
Thomas Fitzroy Fenwick, who sold many items at 
a series of important auction sales that created great 
excitement in museum and library circles. After his 
death in 1938, the unsold items became the property 
of his nephew Alan George Fenwick, but World War 
II prevented further disposal. Early in 1946 the 
entire residue of Phillipps's collection, which was still 
enormous, passed in a courageous purchase for the 
sum of £100,000 into the possession of the booksellers 
William H. Robinson Ltd. of Pall Mall. From them, 
in October, 1952, Mr. Arthur Houghton purchased 
the manuscript of the Mappa by private treaty on 
behalf of the Corning Museum of Glass, where it 
now is. It became water-soaked when the museum 
was inundated during the disastrous flood that oc- 
curred in upper New York State on 23 June, 1972, 
but it was retrieved and immediately transferred to a 
deep-freezing unit to preserve it. As we go to press 
(January, 1974) the manuscript still awaits vacuum 
drying, but Mrs. Carolyn Horton reports that it is 
in good condition, with the vellum unharmed and the 
red and dark-brown text perfectly legible. She pre- 
dicts that the only damage from the flood that will 
be visible after restoration is complete will be some 

* Many of the rubrics in folios 6 to 13 in Sélestat are similarly 
lacking, together with the initials. Such omissions are of course 
common in medieval manuscripts, for the rubrication was done 
later than the main text and often by a different scribe. In his 
published transcript Phillipps frequently failed to follow the 
rubricated initials and titles, and, reading titles as text, he has 
collapsed two or more of the original chapters into one. This 
suggested to us the possibility that Phillipps may have been color 
blind: indeed when using a photocopy of the manuscript we our- 
selves made the same errors and only arrived at the correct divi- 


sion of chapters on the basis of the unmistakable black, green, 
and red of the original. 
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The ownership stamp of Jacques Antoine Rabaut-Pomier (1 144- 
1820). From folio 17r of the Phillipps-Corning manuscript. 





transfer of the blue initials (written in folium?) on 
to the opposing vellum surface. The photographs 
which form the frontispiece and appendix B of the 
present edition were prepared before the flood. 

Sir Thomas Phillipps had acquired the manuscript 
of the Mappae Clavicula in 1824 from the Rev. Mons. 
Allard in Paris. Joseph-Félix Allard was born in 
Provence at an unknown date and after taking orders 
became professor of rhetoric at a small seminary in 
Marseilles. He published a translation of Tertullian’s 
A pologeticum in 1827. To enable him to pursue his 
literary studies in greater depth he was released by the 
bishop of his own district and became attached to the 
parish of St. Eustache in Paris, but he died on the 
twenty-eighth of October, 1831, when he was hardly 
more than thirty years old. (Dictionnaire de Bio- 
graphie Française | Paris, 1936] 2: p. 115.) 

Prior to this the manuscript had belonged to 
Jacques Antoine Rabaut-Pomier, whose stamp ap- 
pears on several of the leaves. Rabaut-Pomier 
(1744—1820) was a pastor of the French protestant 
church who held minor public offices during and after 
the Revolution. He claimed, apparently with justice, 
to have suggested vaccination in 1784 as a result of an 
earlier observation of the immunity of men who had 
contracted mild disease from handling pustulated 
cattle. No historical publications are attributed to 
him and neither he nor any earlier owner seem to have 
done anything with the information in the Mappa. 

Phillipps published the entire text of his manuscript 
in the journal Archaeologia in 1847, and this version 
is all that has hitherto been available to scholars. The 
background of this publication and the important 
part played by Albert Way, Director of the Society 
of Antiquaries at the time, is discussed below (pp. 
7 to 9). 

On the origin of his manuscript, Phillipps observed 
that the hand appears to be that used in Flanders 
or England at the time of Henry II (у. 1154-1189) 
but adds his view that "the presumption will be... 
in favour of England." This he bases on the use of 
two English words ''gatetriu" (goat tree) and ‘“‘gren- 
ingpert" (greningwert = greningwort) in chapters 
190 and 191. To this he could have added the fact 
that the tables of runes (Chap. 288B and 288P) 
follow the Anglian system. However, this does not 
imply that the author of the Mappae Clavicula was an 
Englishman, only that one in the long series of 
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transcribers may have been. Phillipps could equally 
well have argued that the author was from the Middle 
East, for many Arabic terms appear in chapters 195 
to 201. There was, of course, no single author but a 
whole sequence of contributors, editors, and copyists. 
Note the frequent use throughout of latinized forms 
of Greek words which indicate the very ancient 
classical origin of some of the recipes, the Byzantine 
origin of others, and the intrusion of traditional recipes 
from many sources into the rather polyglot Latin 
vocabulary of the time. 

R. W. Hunt and N. Kerr of Oxford University 
studied a photocopy of some pages of the manuscript 
for Roosen-Runge and were sure that the writing was 
not English, while Dr. M. G. I. Lieftinct of Leyden 
thought it was possibly northwest France, ca. 1170 
(Roosen-Runge, 1967:1:p. 70). Quite independently, 
Mr. B. J. Hennessey of Harvard University, Depart- 
ment of Classics, examined our photocopies and re- 
ports as follows: 


The script of Phillipps 3715 is a late carolingian minu- 
scule, already showing many features of the gothic style, 
which appeared in the thirteenth century. It is unfortun- 
ately very difficult to date manuscripts from this period, 
since no precise criteria have been established. Un- 
published studies in the files of Dr. Peter Elder dealing 
with dated French manuscripts of the eleventh and twelfth 
centuries yield a few general guidelines which suggest a 
mid-twelfth-century date for the Phillipps manuscript. 
The fairly round bows in the b and d, the prominent hair- 
lines at the foot of the vertical shafts, the use of hyphens, 
the clubbing of the b, k, and /, and the regular use of uncial 
a—all these are most commonly found in manuscripts of 
the early twelfth century, although they certainly also occur 
in the eleventh and late twelfth centuries. I know of no 
attempt that has yet been made to establish a pattern in 
the abbreviations and ligatures used. 

With regard to the place of origin, again I am vague. 
The same script was employed all over northern Europe, 
with little of what might be called distinct local styles. 
The one manuscript I found most closely resembling the 
Phillipps comes from Rouen, but is dated 1221, quite 
later than I would have expected. Germany too is possible. 
There are facsimiles of two German manuscripts in our 
collection which do somewhat resemble Phillipps, though 
the similarities did not seem as striking as in the French 
manuscript. Both are from Erfurt and date from the middle 
of the twelfth century—one precisely from 1147. The 
only parallel for the abbreviation 4 (guod) used in the 
Phillipps is found in one of these German manuscripts; 
in other manuscripts, qd seems to have been the accepted 
form of the abbreviation. If the Germanic influence in the 
runes is in fact well substantiated, then Germany is your 
most likely alternative. I am afraid that considerations of 
palaeography, given the small amount of study done on 
manuscripts of this period, can provide only broad guide- 
lines for dating Phillipps, or for identifying its origin. 


Not only the paleography but the literary style (if 
such it can be called) deserves scrutiny. Normally 
it is virtually impossible to place either geographically 
or chronologically a medieval manuscript on the basis 
ofstylealone. Not only was the grammar continually 
and rapidly changing, but there was a bewildering 
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array of stylistic idiosyncracies due to general social 
and historical conditions, to the wealth, erudition, and 
even rationality of the establishments responsible for 
manuscripts and to the particular circumstances of 
the author ог copyist. This is especially so in the case 
of a collection of recipes compiled over several cen- 
turies by no identifiable author, but by a series of 
unknown scribes. Yet some observations are viable 
in the case of our manuscripts.5 S and P, although 
two hundred years apart, exhibit a relationship of 
tradition that is not shared by Zand К. The former 
are, so to speak, closer to Classical Latin in vocabulary, 
grammar, and form. As noted elsewhere in this intro- 
duction, the cause of this is that they shared in the 
Classical revivals of the tenth and twelfth centuries. 
Thus their vocabulary, while containing many words 
borrowed from elsewhere, seldom shows traces of 
vulgarization as does L, e.g., granci (Italian granchio) 
for Latin cancri, or K, e.g. indico (Italian indigo) for 
indicum. In grammar the verb forms of the second 
personal singular present indicative, imperative, sub- 
junctive and the future indicative are surprisingly in- 
terchangeable in all four MSS but far less so in P and S 
which tend to use the Classical imperative form for 
such orders as “Mix this,” ‘‘grind this," "break this,” 
etc., although even P has all four verb-forms in six 
lines in chapter 219. Form is more difficult to assess, 
but Hedfors notes in L many examples of confusion be- 
tween e.g., the accusative and ablative cases, often 
occurring even when two words are in apposition with 
each other, which is not nearly so often the case in P 
and S. On the other hand some of these irregularities 
may be due to abbreviation, particularly in the case of 
final m, which is normally written as ^ over the preced- 
ing vowel in all four manuscripts, and a poor copyist, 
as apparently was the case in L, could easily write, 
for example crocu for croci (=crocum). Spelling is 
irregular and internally inconsistent in all manuscripts 
but more so in Zand К. Thus we find interchanges 
between и, 1, and у, ph and f, ch and c, c and g, f and b, 
and e for ae. With regard to the last it appears to 
have been the general usage throughout the Middle 
Ages for the diphthong ae to be replaced by the vowel 
e; P and L do so regularly, though cases are not 
infrequently to be found in S and K. The Latin 
word for "and," et, is spelt out in L, but К and S use 
the ampersand (S using it also for the syllable et in 
other words) while P uses the more sophisticated 
sign 7. 

On all these matters it is imperative to consult the 
discussion of word mutation, style, and grammar in 
the Lucca manuscript given by Hedfors (1932) and 
especially by Svennung (1941). А similarly detailed 
analysis of the Mappa manuscripts would be de- 
sirable: Here it is perhaps sufficient to repeat that 


5 Hereafter the abbreviations L, K, S, and P will frequently be 
used for the Lucca, Klosterneuburg, Sélestat, and Phillipps- 
Corning manuscripts respectively. 
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stylistically P and S represent a higher, more classical 
tone and a more educated grasp of the traditional 
Latin language than either L or K. There is so little 
of K that it is hard to judge, although Ganzenmüller 
feels that it is poor in quality, and stands somewhere 
between the popularization or italianization of Lucca 
and the finer expertise of Sélestat and Phillipps. All 
of this suggests that the Mappa tradition is to be 
preferred to the Lucca, with the implication that 
northern Europe is more important than Italy for the 
compilation and preservation of medieval tech- 
nological information. | 

Our conclusion based on the consideration of this 
paleographic and stylistic evidence combined with 
the surprisingly little that comes from the nature of 
the contents is that the Mappae Clavicula originated 
in northern France or contiguous areas of Germany. 
The slight presumption in favor of the former, 
mainly based upon the first definitely known location 
of the manuscript, is balanced by the hint of German 
pronunciation in the transcription of the runes 
(chapters 288-C and P) and the fact that it seems un- 
likely that а French writer would have designated as 
French the soap of chapter 288-D. "There is no doubt 
that some of the material that was copied into this 
manuscript from a source other than Sélestat had been 
written in England and subject to a later German 
influence and, further, that the final manuscript is 
not English. Since items in both the fore and aft 
blocks of the additions to Sélestat in Phillipps had 
appeared in the earlier Klosterneuburg fragment, the 
manner of aggregation was obviously complex and 
cannot be established with any certainty. 

The Lucca manuscript had its roots in a very ancient 
tradition. Sélestat grew from the same stock, but 
gathered in some important ninth-century additions. 
The Phillipps manuscript retains all of these and in 
addition contains material of probable English origin, 
some of it altered in a way to suggest Germanic 
influence. Altogether, the Phillipps-Corning Manu- 
script of the Mappae Clavicula stands at the very 
apex of the traditional compilation of recipes of 
chemical technology and it has a sampling of informa- 
tion on other topics. 


SIR THOMAS PHILLIPPS'S PUBLICATION 
IN ARCHAEOLOGIA, 1847 


Phillipps’s first public announcement regarding 
his manuscript was in a form of a paper that was 
read on 22 January, 1846, before the Society of 
Antiquaries in London. The full text of the manu- 
script was published a year later in the Society's 
journal, Archaeologia, in which it occupied pages 183 
to 244 of volume 32, published in 1847. It bears the 
cumbersome title "Letter from Sir Thomas Phillipps, 
Bart, F.R.S., F.S.A., addressed to Albert Way, Esq., 
Director, communicating a transcript of a MS. 
Treatise on the preparation of pigments, and on 
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various processes of the Decorative Arts practised 
during the Middle Ages, written in the twelfth cen- 
tury, and entitled Mappae Clavicula." There is a 
certain justice in the fact that, following a misunder- 
standing by Berthelot, it is often listed in bibliographic 
notes under Way's name, for Way did far more than 
just transmit a communication. 

The correspondence between Way and Phillipps on 
the editing of the Mappa is among the Phillipps's 
papers now preserved in the Bodleian Museum at 
Oxford, and photocopies were made available to us 
through the courtesy of Dr. R. W. Hunt, Keeper of 
Western Manuscripts. It is obvious that Albert Way 
(1805-1874) had a great deal to do with editing the 
transcript as well as persuading his Council at the 
Society of Antiquaries to authorize its printing in 
Archaeologia despite heated opposition by a radical 
group within the Society. The Mappa may have cost 
him his beloved directorship, for he was forced to 
resign shortly after. Moreover, although Phillipps 
saw the importance of his manuscript in connection 
with early painting techniques (then the subject of 
active research by Charles Eastlake, Robert Hendrie, 
Mary Merrifield, and others), it was Way who grasped 
its much broader significance. On 22 January, 1847, 
reporting that the last pages of his edited transcript 
were now in the hands of the printers, Way wrote to 
Phillipps: 


. . . I enclose a proof of the letter, with which your com- 
munication of the Transcript was accompanied and 
brought before the Society this, according to customary 
usage should precede the text of the Clavicula, with the 
addition of any further observations, if you think proper 
to add any. Might I venture to suggest, as you commend 
it to notice solely on account of its interest in connexion 
with the Art of painting, that it is scarcely less valuable 
and attractive in regard to the curious information it 
conveys connected with metallurgy, the manufactures of 
glass, coloured leather, bone and horn, of soap, and with 
working ivory and crystal. The instructions for the forma- 
tion of foundations of buildings and bridges, and the 
preparation of cements, are highly curious and valuable 
to the Architectural Antiquary, and not theleast important 
portion of the Treatise is that which relates to the proto- 
types of Artillery, the flying arrows, and inextinguishable 
fires, respecting which most curious information is here 
to be obtained. Any one of these subjects would form an 
ample theme for a very interesting Dissertation, most 
properly and essentially subject matter for the Anti- 
quaries— How mortifying then was the sneer with which 
my recommendation to the Council respecting Clavicula 
was met, that it might be more suited possibly for the Com- 
mission of Fine Arts. [ Way to Phillipps, 22 January, 1847 ]. 


In this same letter Way calls attention to the 
existence and significance of the English words 
"goat tree" and "'greningwort," referred to above. 
On the basis of this, Phillipps entirely rewrote the 
letter transmitting the paper to the Society and pro- 
duced the version incorporating all these points which 
serves as preface to the published text. The original 
letter (undated but obviously written at about the 
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time of the presentation at the Society's meeting on 
22 January, 1846) consisted only of a brief description 
of the manuscript and its acquisition: 


Маррае Clavicula 
My dear Sir 


This manuscript is a small 12mo Volume of 67 leaves on 
Vellum, written in the 12th Century, & was purchased at 
Paris in 1824 of the Reverend Mr Allard, Curé of St 
Eustache. It is entitled “Маррае Clavicula," i.e, The 
Little Key of Drawing. It appears to be quite perfect 
except а little cropping in one leaf. It has always appeared 
to me to be one of the most curious & interesting books 
relating to the Art of Painting in existence & under that 
impression I once begged The Royal Society of Littera- 
ture to print it in their Annual Transactions but they did 
not think it worth while [I would have printed it myself 
but the Booksellers have condemned all my Publications 
so that they cannot be sold in the market.]9 It has 
therefore remained untill some Person of taste & judge- 
ment should think fit to give it to the World. 
I am my dear Sir 
Very truly yours 


Albert Way Esqr. Thos Phillipps 


Albert Way had previously worked on other manu- 
scripts in Phillipps's collection, beginning at least as 
early as 1841, and the two men had corresponded 
frequently. Way's contribution to the publication of 
the Mappae Clavicula was far greater than is usually 
expected of an editor. He was one of the founders 
of the Archaeological Institute and it was during the 
first meeting of this organization, at Winchester in 
1845, that the question of the publication of the 
Mappa seems to have first come up. The Institute 
sought help from the Society of Antiquaries to publish 
some of the surfeit of papers that had resulted from 
this meeting, and Way, who was an officer of both 
organizations, urged Phillipps to submit it for inclu- 
sion among these. However, on 18 December, 1845, 
after receiving the manuscript and seeing the magni- 
tude of the editorial job before him, he wrote suggest- 
ing that it might form the first article in the volume 
scheduled to appear in the spring of 1847. It was Way 


$'The sentence in brackets is a contemporary insertion in 
Phillipps’s hand. It is a reference to the publications of 
Phillipps's private press, the Middle Hill Press, which had in- 
deed (though understandably) proved unpopular with the book 
trade. The publications of this press are overwhelmingly con- 
cerned with genealogy and English local history though they 
contain some items of technical interest. The first and by far 
the most important was a reprint in 1826 of Christopher Merrett's 
annotated translation of Neri’s Art of Glass (London, 1662). 
Then followed a bit of science fiction entitled А Fragment of the 
Voyages of Mr. Verigull Gulliver (1832) which shows an interest 
in, but ignorance of, aeronautics, astronomy, and microscopy; 
and, oddly enough, a quarto 4-page phamphlet headed H. Ste. 
Claire DEVILLE ON ALUMINIUM and its Chemical Com- 
binations 1854. This last is an abbreviated English translation 
of Deville’s paper in Comptes rendus (1854: p. 279) together with 
other short contributions on the same subject by Chapelle, 
Wöhler, and especially Chernot. (Copies of the Gulliver and 
Deville pamphlets are among the Phillipps material in the Hough- 
ton Library, Harvard University.) 
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who presented Phillipps's letter describing the manu- 
script at one of the Society's meetings as a preliminary 
to getting Council approval for publication. When 
reporting this action to Phillipps on 27 March, 1846, 
Way remarked that the manuscript was not in a 
shape for the printer but he offered to prepare good 
copy himself. He wanted the scribe's abbreviations 
to be expanded because, he later said, 


. the Mappa, as I would hope, may be taken up by 
practical men, such as Eastlake, or Hendrie, or Owen 
Jones, and be turned to useful account, as Theophilus 
has been already. The mere obsolete technical Latin of 
this kind of writing is already sufficiently discouraging— 
but to superadd the difficulty of reading contractions would 
be I think needlessly to make a discouragement to any 
use of the work, which would be very inexpedient. . . . 
[Way to Phillipps, 19 April, 1846 ]. 


In preparing the new transcript for the printer, 
Way worried about the same questions of style, 
paragraphing, and chapter enumeration that have 
bothered us 120 years later. In a letter of 30 Decem- 
ber, 1846, Way plaintively refers to “the hopeless 
effort . . . of endeavouring to make a copy fit for 
the compositor without the opportunity of looking 
at the ms. which you unfortunately would not permit." 
Phillipps was a rather truculent individual, and his 
strange behavior in witholding the manuscript was 
only partly accounted for by the fact that he mislaid 
it for several months. He finally did offer to show it 
to Way in May, 1847, somewhat after he had returned 
the page proofs with his own corrections. 

The correspondence also shows that first Mrs. 
Merrifield and later Sir Charles Eastlake (both of 
whom were famed for editions of early treaties on 
painting) were approached regarding the prepara- 
tion of an English version of the Mappae Clavicula 
but it throws no light on the subsequent failure to 
carry through. 


NOTE ON CHAPTER ENUMERATION 


Only the first 66 chapters bear numbers in the 
original manuscript. The numbering of the chapters 
beyond this point was established by Phillipps and 
Way during the setting of type for the Archaeologia 
publication. The actual page proofs with Phillipps's 
and Way's corrections were preserved to be eventu- 
ally included in Sotheby's Hodgson's-room sale on 15 
May, 1969. They are presently in the possession of 
Messrs. Hofmann and Freeman Ltd. of Sevenoaks, 
Kent, who graciously permitted one of the translators 
to see them. 

In a batch of page proofs of what are now chapters 
61 through 192C (returned by Phillipps to the printers 
with the postmark 7 February, 1847) chapter 76 and 
17 are unnumbered, so that 78 became 76. Some 
further omissions occur later, and, beginning with 117 
(which is 113 in the proof) many chapters were marked 
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for subdivision into new ones with new numbers. In 
this proof the entire lack of numbering after chapter 
177 was not amended. Even in a batch of later un- 
dated page proofs for the chapters following 205 there 
are still errors in numbering, and it is obvious that 
the numbers by which the chapters are now known 
were arrived at casually and late. The manuscript 
itself bears the published chapter numbers written 
in the appropriate places in the margin. They are 
in light pencil, in а hand that is neither Phillipps's 
nor Way's. 

As indicated earlier, we have followed the original 
numbering of chapters, which has necessitated sub- 
division of many of the sections that were regarded 
by Phillipps and Way as a single chapter. Since it 
seems undesirable to change their widely quoted 
enumeration, we have kept it in this edition, but 
have indicated the manuscript's original division into 
chapters by alphabetic suffixes wherever necessary, 
e.g. Phillipps's chapter 176 has become 176, 176A, 
176B, 176C, etc. through 1761. There is no sub- 
sidiary or other relationship implied by this 
designation. 

In many cases when the Phillipps manuscript lacks 
a chapter title we have provided one from Sélestat 
and occasionally, when the contents require it, we 
have used a Sélestat title in preference to that in 
Phillipps. These are all noted by the appropriate 
symbol, S or P. 

The final listing of chapters appears on pp. 23 to 26. 
On pp. 10 to 14 15 given a table showing the location 
of the various sections in each of the three early 
manuscripts. 

Of the 382 recipes in Phillipps, 100 had previously 
been in both Lucca and Sélestat, 109 had appeared 
previously only in Sélestat, 7 only in Lucca and 166 
are unique to Phillipps. Of the last group, about two- 
thirds have a style and content that suggests an older 
source (similar to Lucca or earlier), while the remain- 
ing third though miscellaneous in character and ap- 
pearing at the beginning, middle, and end of the 
manuscript read relatively freshly and may have 
originated not much before the time they were copied 
in by the twelfth-century scribe. There are eleven 
chapters in S that are not contained in P. 

Phillipps contains two prologues, the first ap- 
parently relating only to the eleven unnumbered 
chapters on pigments, and the second preceding a 
listing of chapters and the main body of the text. 
This list differs considerably from that in Sélestat, 
though neither list conforms very closely to the con- 
tents of either. The concordance of chapters, given 
in the table pp. 10-14 reveals no apparent logic behind 
the reordering of the chapters in the different versions. 
The 209 entries in the list of chapters in P follow the 
actual chapter numberings in the text up to chapter 
56, after which there are many interpolated chapters 
bearing numbers so that when the list ends on 209 
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it corresponds to Phillipps's chapter number 261. 
Following this chapter the actual text contains over 
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fifty others that are not listed and most of these are 
not present in the older manuscripts. 


TABLE OF CONCORDANCE BETWEEN MANUSCRIPTS? 





Phillipps Sélestat Lucca 
Chapter no. manuscript manuscript manuscript 
this edition folio and folio and folio and 
line no. line no. line no, 
Incipit 1.1 — — 
1 1.9 — — 
ii 1v.1 — — 
ili 1v.11 — — 
iv 1v.19 — — 
v 2.4 — — 
vi 2.11 — — 
vii 2.19 — — 
vili 2v.12 — — 
ix 22.18 — — 
x 3v.1 — — 
xi 32.19 — — 
0 4.13 2.1 — 
1 7.13 б.1 — 
2 7v.8 6.15 — 
3 8.3 6v.14 — 
4 8.16 7.7 — 
5 8v.3 7.16 — 
6 8v.11 7.2 — 
7 9.16 8.5 — 
8 92.8 8.18 — 
9 92.18 80.9 — 
10 10.5 82.19 — 
11 10.12 9.5 — 
12 102.8 92.2 — 
13 102.21 92.17 — 
14 11.3 99.19 — 
15 11.19 10.18 — 
16 11v.5 10v.3 — 
17 112.11 102.9 — 
18 11v.14 10v.11 — 
19 11v.17 10v.16 — 
20 11v.21 10v.21 — 
21 12.7 11.8 — 
22 12.22 11%.2 — 
23 122.7 112.10 — 
24 122.9 112.11 — 


Phillipps Sélestat Lucca 
Chapter no. manuscript manuscript manuscript 
this edition folio and folio and folio and 

line no. line no. line no. 
25 12v.13 11v.16 — 
26 12v.19 12.1 — 
27 12v.21 12.4 — 
28 13.4 12.10 — 
29 13.7 12.14 — 
30 13.10 12.18 — 
31 13.13 12v.1 — 
32 13.20 12v.9 — 
33 13.1 12v.11 — 
34 132.12 13.2 — 
35 13v.17 13.8 — 
36 14.11 13v.3 — 
37 14.14 13v.7 — 
38 14v.1 — — 
39 14v.15 — == 
40 15.3 — 2222.29 
41 15.9 — — 
42 15.13 — — 
43 15.17 — 223.13 
44 152.2 — — 
45 152.5 — — 
46 15v.9 — — 
47 152,13 — — 
48 15v.17 — — 
49 152.19 — — 
50 16.6 — — 
51 16.8 — — 
52 16.10 — — 
53 16.20 — — 
54 16v.6 — — 
55 16v.19 — — 
56 17.14 — — 
57 17.21 — — 
58 17v.4 — — 
59 172.8 — — 





7 The main chapter numbers in the present edition are identical 
with those applied by Phillipps in his publication of the text in 
1847, though many of his chapters have been subdivided and 
are here designated A, B, C, etc. The folio and line numbers cited 
correspond to the beginning of the chapter in question. The 
letter v following a folio number denotes verso; recto is unmarked. 

The line identifications in the Lucca manuscript are based on 
the text as given by H. Hedfors, Compositiones ad tingenda musiva 
(Uppsala, 1932), those of Sélestat and Phillipps from photocopies 
of the manuscripts themselves, reproduced as Appendices A and 
B, respectively, in the present edition. 

The first eleven chapters of the Phillipps manuscript (those 
preceding the 2nd Incipit and the list of chapters) were left 
unnumbered by him. We designate them by small Roman 
numerals, i to xi. They are sometimes referred to, following 
Hedfors, as А1, A2, . . . А11. 

An asterisk (*) preceding a number in the P column denotes 
one of the few chapters that are also present in K, the ninth- 
century Klosterneuburg fragment described by Ganzenmüller 


(1941). Folio 1 recto of K has chapters 167, 172, 173, 174, and 
174-A; Folio 1 verso, chapters 175, 176, 176-A, 176-B, 176-C, 
176-D, 176-E, 176-F, 176-G, 176-H, 176-1, and 177; Folio 2 recto, 
chapters 219 (the part on iron only), 99, 219-A, 219-B, 116, 220, 
221; and Folio 2 verso contains chapters 221-A, 221-B, 221-C, 
221-D, 221-E, 222, and 223. It will be noted that Folio 1 recto 
and verso contains mainly chapters that are lacking in L but 
present in S. The second folio covers recipes from the Z tradi- 
tion that appear also in both S and P, but they are given in an 
order that follows L more closely than either S or P. 

The folio numbers in Lucca are related to the letter designa- 
tions used by Hedfors and others as follows. MS fol. 217r is 
Hedfors A, fol. 217v is B, thereafter continuing as follows: 
218 = C,D; 219 = EF; 220 = G,H; 221 = LK; 222 = L,M; 
223 = N,O; 224 = P,Q; 225 = R,S; 226 = T,U; 227 = X,Y; 
228 = Za; 229 = B,y; 230 = ,є; 231r = {. 

For some Mappae Clavicula recipes incorporated in later ver- 
sions of the quite separate works of Eraclius and Theophilus, as 
well as some others, see Johnson, 1939, pp. 102-108. 
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- DAE | P L C eter Р | S L 
60 17v.14 — 98 24. 13 =з — 
61 18.1 = 99 *24%,3 — 228.18 
62 18.5 — 100 242.10 == = 
63 18.7 — 101 24v.17 14.1 M 
64 18.9 = 102 25.10 14.16 211v. 9I & II 
65 18.12 — 103 25.18 14v.5 211v. III 
66 18.13 — 104 25.2 14v.10 223.9 
67 18.14 — 105 25v.4 14v.11 223v.10 
68 18.17 — 106 250,7 140.14 2232.12 
69 180.2 — 107 257.10 140.19 2230.16 
70 182.19 == 107-А 250.13 15.1 2230.18 
71 19.12 = 108 25v.17 15.55 224.32 
72 19.20 2 109 26v.8 16.12 === 
73 192.4 "ee 110 26v.10 15v.2 224v.17 
74 192.10 — 111 260,15 150.7 € 
75 192.17 = 112 27.5 15v.16 226.32 
76 190.18 == 113 27.14 17.6 226v.6 
77 19v.20 چ‎ 113-A 27.6 17.8 2260.8 
78 20.6 == 114 27.18 17.10 2260.11 
79 20.9 Е 115 270.2 17.14 2260.16 
80 20.14 == 116 270.8 17.20 228.20 
81 20.17 = 117 270.14 170.5 
82 20.19 — 213.5 226v.22 
83 200.1 E 118 70.18 17v. 
84 200.8 — * ae 2260.26 
119 270.19 170.10 
85 200.13 - 213.9 2260.27 
86 21.4 Е 120 28.2 170.14 
87 21.19 22 213.13 226v.32 
88 21v.1 — 
3? на = 121 28.3 170.15 
213.14 2260.34 
89-А 210.6 = 12 28.6 17 v.18 
89-B 21v.12 — а 21317 221.2 
89-C 21v.16 T 122-A = 170.20 
89-р 210.17 — 213.19 221.5 
90 21v.20 — 122-B — 18.1 
н ни 213.20 221.6 
pum 122-C — 18.4 
91-А 22.14 ps с 227.8 
92 22.21 — 
92-А 22v.4 — 
92-B 22v.9 — 122-D ; 227.11 
123 28.8 18.9 227.14 
on 24 n 124 28.15 18.14 225.13 
DT 7 254 7 — 125 28v.12 18v.11 225v.30 
95 a — 126 29.5 19.5 226.8 
93-A 23.4 = 
127 2970.2 19.20 226.22 
93-В 23.6 = 128 290.7 192.5 a 
е f = 129 30.6 20.1 230.12 
94 23.17 = . . . 
95 239.7 ds 130 30.10 20.5 230.16 
95-A 23 13 130-A = 20.7 230.18 
95-B 23v.18 = 131 30.12 20.11 230.22 
95-C 23v.21 E 132 30.16 20.15 230.26 
96 24.4 = 132-А 30.20 20.18 230.29 
96-А 24.7 — 133 30.4 200.2 230.35 
97 24.10 = 134 30v.6 20.3 2300.1 





8 [n S chapter 108 continues to 15v.1, then to fol. 16 which is а small leaf inserted with the scribe's correction. 
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Chapter 
no. 


135 
136 
137 
138 
139 


140 
141 
142 
143 
144 


145 
146 
146-A 
146-B 
146-C 


146-D 
146-E 
146-F 
146-G 
146-H 


147 
148 
149 
150 
151 


152 
153 
154 


155 
156 


157 
158 
159 


160 
161 


162 
163 
164 
165 
166 


167 
167-A 
167-B 
168 
169 


170 
171 
172 
173 
174 


30v.15 
31.11 
31.17 
31v.3 
31v.7 


31v.17 
310.20 


32.14 
32.20 


322.6 
322.10 
320.13 
322.20 
33.9 


33.15 
33.21 
332.9 
330.14 
34,1 


34.8 

34.12 
34.15 
340.1 
340.5 


340.7 
340.8 
340.9 


340.11 
340.13 


342.15 
340.16 
340.18 


342.19 
340.20 


35.1 
35.6 
35.8 
35.11 
35.13 


*35v.9 
36.16 
36v.7 
36v.20 
37.14 


37.16 

37.17 
*37v.6 
*37v.10 
*37v.12 


20v.10 


21.10 
21.14 
22.1 


22.17 


32v.6 
32v.11 
32v.18 


45.13 
45.17 
45.20 
45v.2 
45v.4 


457.6 
450.8 
450.10 
2120.17 
450.12 
2122.19 
452.14 
2120.21 


450.15 
213.1 
459.17 
213.2 
450.19 
213.3 
450.21 
450.22 


450.23 
46.3 
46.5 
46.7 
46.9 


460.3 
47.6 
47.16 
470.6 
470.18 


470.20 
48.2 
48.10 
48.15 
48.17 


L 


230v.10 
230v.28 
230v.34 
231.6 

227v.20 


2270.32 
2270.34 
228.4 
228.13 
217.30 


2170.8 
2170.12 
223.32 


229.1 
229.4 
229.7 


217.3 
217.4 


217.7 
217.9 


217.10 
217.12 


217.14 
217.16 
217.18 


217.19 


224v.21 


225.3 


Chapter 


no. 


174-A 
175 
176 
176-A 
176-B 


176-C 
176-D 
176-E 
176-F 
176-G 


176-H 
176-I 
177 
178 
179 


180 
181 
182 
183 
184 


185 
186 
187 
188 
189 


190 
191 
191-A 
191-B 
192 


192-A 
192-B 
192-C 
192-D 
193 


194 
194-A 


195 
196 
197 


198 
199 
200 
201 
202 


203 
204 
205 
206 
207 


208 
209 
210 


212 
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P 


*31v.15 


38.8 

38.16 
38v.2 
38v.5 


382.9 
382.10 
382.9 
382.11 
382.14 


38v.16 
382.19 
39.1 
39.5 
39.8 


39.12 
39.14 
39.18 
39.20 
392.3 


392.6 
392.9 
392.12 
392.15 
392.19 


40.5 
40.16 
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288-O 65.15 — = 
288-P 650.1 — — 
288-0 65v.3 — — 
289 65v.11 — — 
290 66.3 — — 


A NOTE ON THE TRANSLATION 


This edition has for its principal aim the presenta- 
tion in English of the technical information contained 
in the Mappae Clavicula. The translation was first 
prepared from the text of the Phillipps-Corning manu- 
script as the most complete, but it has been compared 
word for word against a photocopy of the Sélestat 
manuscript and Ganzenmüller's published text of the 
Klosterneuburg fragment. Discrepancies have been 
settled in favor of whichever seemed most philo- 
logically and technically convincing. Usually Sélestat 
gave the better reading. If doubtful points remained 
in those parts that were also in the Lucca manuscript, 
the two texts of the Mappa were compared with the 
latter text as given by Hedfors (1932). Wherever we 
have chosen a reading that differs significantly from 
the Phillipps manuscript we have indicated by a 
parenthetical [S] ог [Z] whether Sélestat or Lucca is 
followed. 

We have been less concerned than previous scholars 
who have studied the manuscripts with the rather 
horrendous textual variations and have not annotated 
numerous differences in spelling and grammar that 
convey little difference in meaning. Arriving at the 
technical intent is a somewhat easier problem than 
that of philological criticism, for knowledge of the 
properties of matter often places a modern reader in 
a better position than a medieval copyist. Our 
translation is unfortunately but inevitably more in- 
telligible than the original Latin in a good many places 
(a fact that anyone who has not seen the original will 
find hard to believe!) but our intent has always been 
to decide what was written in the Latin, preferably in 
an early uncorrupted form, rather than what should 
have been written. 

The result may be safely used by readers of English 
to obtain a good idea of the content of this important 
compilation of medieval technological information. 
The serious scholar needs no warning of the dangers 
inherent in dependence on other peoples' interpreta- 
tions, and in important cases will always revert to 
the original Latin, indeed to all the original Latin 
versions with their differences, and reach his own 
conclusions. Perhaps he should then proceed from 
the library to the museum laboratory in order to 
find out from the physical examination of extant 
objects what really had been done in medieval 
workshops. 
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h 
C — Р S L 
291 66.20 — — 
292 66.9 — — 
293 66.19 — — 
293-A 67.5 — 
204 67v.1 — — 


A word is needed on our choice of title. The title 
of the work, Mappae Clavicula, is enigmatically 
redundant. Literally translated it is "A little key 
to the chart." It comes from the time when parch- 
ment mappaemund: displayed sailing directions to the 
wholeknown world ; but why a key toa map? Phillipps 
wrote on the flyleaf of his manuscript ''The Little 
Key of Drawing or Painting," and both the contents 
and Prologue do emphasize ''painters' and other kinds 
of work." Маррае Clavicula might almost be taken 
to mean “Index of Abstracts," but the work itself 
is more nearly a compilation of compilations. Our 
translation, “А Little Key to the World of Medieval 
Techniques,” is intended to catch the overtones of the 
two Latin words of the title and to reflect the contents 
more accurately than a more literal translation would 
have done. 


THE MAPPAE CLAVICULA AS A SOURCE 
FOR THE HISTORY OF TECHNOLOGY 


The Mappae Clavicula is second only to Theophilus's 
De diversis artibus as a written source for the study of 
medieval technology. It sits squarely in the main 
series of collections dealing with metals, pigments, 
and miscellaneous chemical operations that began with 
the clay tablets of Nineveh and Babylon (see R. C. 
Thompson, 1936), continued in Egypt with the Alex- 
andrian Greek papyri now in Leyden and Stockholm, 
and in the ninth century passed both to Italy (Lucca 
codex 490, Compositions Variae) and to northern 
Europe with the first evidence of the Mappae Clavicula 
itself. There followed Eraclius, De coloribus et Artibus 
Romanorum, Theophilus, De diversis artibus (a com- 
pletely original work far more realistically practical 
than the others) and excerpts of all of them continued 
to be recopied in innumerable different combinations 
to form eventually the basis of the many Books of 
Secrets that appeared shortly after the invention of 
printing and whose influence can even be seen in the 
household formularies of the present century.! 


1 The bibliography of the earliest printed versions is discussed 
by Ferguson (1888) and Darmstaedter (1926). The most 
complete and most popular was the Secret? of the pseudonymous 
Alessio Piemontese (Venice, 1555). In the eighteenth century 
the most important, even rather useful, ones were Godfrey Smith, 
Laboratory or School of Arts (London, 1740 and later); the 
anonymous French Secrets concernant les arts et métiers (4 v., 
Paris, 1724). 'This kind of literature merges indistinctly into 
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The earlier members of this series have long fas- 
cinated scholars. With literally hundreds of recipes 
mentioning such things as mosaics, purple, gold, glass, 
bronze, and a host of pigments, dyes, and changes of 
color, the chapter titles promise information on the 
background of medieval craftsmanship in metal and 
paint, on the very birth of alchemy, and on the begin- 
ning of modern science and technology. 

Muratori (1739) who discovered the Lucca manu- 
script and first described it, Merrifield (1849), Giry 
(1878), Ilg (1874), Berthelot (1887a, 18875, 1893), 
Berger (1912), Hedfors (1913), Burnam (1920), 
Johnson (1935, 1938, 1939), and others in the best 
tradition of medieval scholarship have examined the 
several manuscripts, and have traced their history 
and the influences of one or another school or region 
in the successive compilations. These show some 
influence of Dioscorides, Pliny, and other Greek and 
Roman writers, but in general they are quite in- 
dependent of the mainstream of classical literature 
and make no pretense at literary cohesion. In origin 
they were certainly practical, however far from the 
workshop they later drifted. Superimposed on the 
direct continuity of some alloy recipes transcribed 
into Latin from the Greek sources, used in the Alex- 
andrian papyri, there are later additions which 
originated variously under the influence of Italy, 
classical and Byzantine Greece, Egypt, the Middle 
East, and even Kent. Nevertheless none of the 
surviving manuscripts of the Mappa are the work of 
an author who knew the technical realities behind 
the words. The information was not even edited to 
produce a consistent picture, but was simply recopied 
with additions from other sources, occasionally more 
up-to-date, that seemed to relate to the general area. 
The compilers made no attempt to reconcile the 
many glaring discrepancies and duplications, and 
probably did not know enough even to notice them. 

Two types of scholarship have been particularly fer- 
tile: philological studies based on word variants which 
reveal cultural contacts and influences, and art- 
historical studies in which mention of a given tech- 
nique provides an indication of interest in it at the 
place where the compilation was made and occasionally 
provides a clue as to how various extant works of art 
were actually made. The former studies, of course, 
illustrate the truism that normally the earliest text 
is preferable, but in the case of the Mappae Clavicula 
there was hardly an original in the usual literary 
sense; the text was born of drudgery, not inspiration. 
Little attempt was made by any of the compilers to 


the handbooks and dictionaries such as Dossie's Handmaid to 
ihe Arts (London, 1758), or Philippe Macquer's Dictionnaire 
des Arts et Metiers (Paris, 1761) and Andrew Ure's Dictionary of 
Arts and Manufactures (London, 1842),which were written to 
high editorial standards by experienced authors and today pro- 
vide an excellent picture of accepted knowledge on various 
subjects even if they were not always at the very forefront of 
science. 
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bring together all the recipes dealing with a certain 
type of operation, or to rectify their inconsistencies. 
The additions are mainly in blocks of recipes without 
changing the previous grouping, although there are 
a few casual insertions of individual recipes. The 
several chapters in Phillipps which show obvious 
Arabic influence (196—201) are clearly a later interpo- 
lation, though they unaccountably appear in the 
middle of the main block of recipes from the Lucca 
tradition. 

With ancient literary or historical works the pri- 
mary aim of scholarship is to reconstruct an author's 
original words. This is impossible with manuscripts 
of the present sort, and interest has largely focused on 
the misreadings that arose because of the under- 
or over-zealousness of the scribes, their blindness and 
their misplaced ingenuity. А technological manu- 
script can throw much light on both the customs and 
customers of medieval scriptoria because the con- 
tents were not understood by the copyist and be- 
cause his incorrect associations and his preference 
for one letter over another were less subject to the 
control of style or common sense than was usual in 
legal, literary, or ecclesiastical transcriptions. 

Whatever may have motivated the original writers 
of individual chapters, the Mappae Clavicula as it now 
stands is a compilation of compilations. It was not 
edited and it shows no evidence of a critical intelli- 
gence or definable practical need governing the as- 
sembly. At every stage there would have been much 
other material that anyone really concerned with 
technical processes would have added, and certainly 
such a man would have rejected a lot that is included. 
The frequent unintelligibility and technical implausi- 
bility of the recipes in these manuscripts are not proof 
that they do not reflect the technology of the times 
in which they were written, although the mere 
longevity of any technical description is in itself a 
fairly good indication of its unreliability for this 
purpose. Moreover, compilations almost never repre- 
sent current knowledge: those who write on current 
technology from their own knowledge usually ignore 
them. This means that the Lucca manuscript, the 
Mappae Clavicula, and others in their class are pre- 
carious sources, though they cannot, of course, be 
disregarded for at least they exist and they come from 
a period virtually devoid of other technological writing. 

This mis-match between the written record and 
contemporary technology extends far back in history. 
In discussing the famous tablets on glass-making 
from the library of King Assurbanipal of Ninevah 
(668-627 B.c.), Oppenheim (1970) remarks, “Їп spite 
of their content, these texts cannot be taken simply 
as technical instructions. . . They have to be con- 
sidered . . . as literary creations within a complex lit- 
erary tradition." 

The Mappae Clavicula seems to have been preserved 
mainly because of the apparent connection of its 
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recipes with the arts of the painter. There is nothing 
on ceramics and almost nothing on the most flourish- 
ing and characteristic arts of the day—architecture, 
sculpture, bronze-founding, and goldsmith's work. 
The compilers scarcely noticed such things, any more 
than they did the contemporary stirrings of a more 
powerful technology that would lead to vastly cheap- 
ened and enlarged production of everyday objects and 
to vast social changes. Though aesthetic motivation 
continued to lead to the discovery of technologically 
important materials and processes, the scale of tech- 
nology was moving away from the artist's workshop 
and even more from the interests of those who wrote 
and preserved manuscripts. As with all beginnings, 
the most imaginative and portentous technology of 
the day was not appreciated enough to be recorded, 
at least in any writing that achieved the highly im- 
probable state of survival to the present day. 

Earle Caley (1926: p. 1164), in commenting on the 
incompleteness and redundancy of the recipes in 
Leyden X, states that they were ''rather in the nature 
of reminders for skilled workers . . . than detailed 
descriptions for purposes of general information. 
. . . This papyrus was a kind of laboratory notebook 
of the operations of the chemical arts of the times." 
Possibly this was true of Leyden X (though that 
manuscript was in a form far too elegant for the work- 
shop) but by the time similar recipes appear in Lucca 
and the Mappae Clavicula they are no more than a 
distorted echo of a much earlier period of technology. 
They comprise in the main information that would 
have been unnecessary for a practitioner and are given 
in a form that is quite inappropriate for the instruc- 
tion of a novice. Perhaps they were once workshop 
receipts, but if so they reflect an earlier technology not 
a medieval one. Contemporary technology is, how- 
ever, to be found among the later accretions, es- 
pecially the initial chapters on pigments (i to xi), 
those on assaying and distillation, and some of those 
on incendiary stuffs, chrysography, and building. 
One cannot help but feel that the record of medieval 
techniques that is preserved in surviving objects is 
more valuable in checking and interpreting the written 
sources than the latter are for interpreting the objects. 

This caution against over-valuation of the Mappae 
Clavicula and its relatives as sources for medieval 
technology does not deny them considerable signif- 
icance, for there was a technological origin somewhere. 
The historian is constantly concerned with the deg- 
radation of his texts, and with the problem of the 
relation between what actually occurred or what was 
thought and what appears in the written record. The 
verbal poverty of the workshop aggravates relations 
with the scriptorium. However, the exclusion of 
poetic meaning from technological writings and the 
fact that they reflect a real world of physical sub- 
stances and chemical reactions that was partly un- 
known to the scribes make them particularly useful 
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to reveal the transmission and decay of words and 
letters uninfluenced by concepts. 

De Santillana and von Dechend (1969) suggest that 
the mnemonics associated with early astronomical 
observations became the basis of the common myths 
of mankind, which persisted long after they had 
ceased to be regarded as useful astronomical knowl- 
edge. There was no comparable poetry in verbalized 
chemical technology before mystical alchemy took it 
over, but perhaps the recipes were preserved by 
learned, or at least literate, librarians in the natural 
belief that what is written is more important than 
what is done. Moreover, doing so would assuage their 
bad consciences regarding their ignorance of practical 
things even if it was of questionable service to the 
practitioners themselves. Though the commercial 
motives which exist today for overproducing stuff of 
this kind were probably lacking in the Middle Ages, 
there were undoubtedly many custodians of manu- 
script collections who took a certain pride in being 
broad-minded enough to place technology beside 
theology, even if no one came from the local workshop 
to read it. 

Today's scholar has an advantage over earlier 
readers of the Mappae Clavicula in that he can use 
modern knowledge of the properties of matter to 
identify some of the substances and processes. Thus, 
one can faintly glimpse through the verbal haze of 
chapter 69 the use of an annealing process to change 
the properties of glass. Both decadent Greek and 
chemistry confirm that caucucecaumenon is copper 
oxide, and psimithin is lead carbonate, but words such 
as licamonia, anthimis, dedamia and even such com- 
mon words as elidrium and lazur occur in such diverse 
chemical contexts that identification with a single 
substance would be quite misleading. Many words 
that we have thought it safer to leave untranslated 
are undoubtedly corruptions of once meaningful 
words, if only in the jargon of the workshop. 

In an article on the dangers inherent in translation, 
D. V. Thompson (1967) inveighs against the easy 
assumption of corruption in apparently meaningless 
phrases, rightly pointing out that these serve to flag 
unusual and therefore most interesting sections, and 
so call for particular effort at understanding without 
"interpretation." This is certainly true in connection 
with relatively literate sources like the earlier versions 
of Theophilus, but corruption nevertheless did occur. 
Many examples are provided by the changes that 
occur in the Lucca, Sélestat, and Phillipps manu- 
scripts. For example, aurocollon, gold solder, which 
is utterly inappropriate to the making of an artificial 
stone in chapter 137 is a misreading by the scribe of 
P for taurocollon, ox-glue, as it appears in S and L. 
Similarly in chapter 220, P has the verb tere, grind, 
for the noun terram, earth, of S and terra of L, and 
in chapter 221-E the scribes of P and S refer to salt, 
sale and salem, where the lime, calce of L and K, is 
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clearly correct. Fortunately, there is an alternative 
record of medieval technology. It is nothing but 
scholars! fondness for words that has led them to 
prefer the written record to the far better one pre- 
served in medieval objects themselves. More can be 
learned from a detailed laboratory examination of 
medieval paintings, textiles, ceramics, and metal- 
work than could have been told by the makers 
themselves. As the importance of the technical part 
of man's past experience becomes more widely recog- 
nized it will be necessary to establish new kinds of 
libraries and reading devices, namely collections of 
artifacts associated with laboratory facilities to study 
them. Although a good start has been made on 
archaeological material from periods lacking verbal 
records of any kind, the extension of such studies 
into later periods has hardly begun. It will be noted 
that surviving examples of, for example, medieval 
metalwork indicate the use of a much smaller range 
of alloy compositions and techniques than would be 
inferred from the evidence of the Mappae Clavicula. 
In the manuscript, the on-going down-to-earth 
technology of the workshops is submerged in what 
seems to be a host of records of occasional experiments, 
local compromises, and trick solutions. In many 
parts of the Mappa wherein past scholars have seen 
alchemy, magic, or vital contemporary technique, the 
present translators see mainly corruption! 

The above is simply a plea for the application of the 
historian’s usual critical approach to sources of any 
kind. The Phillipps-Corning manuscript is the most 
complete exemplar of its genus, and it does contain 
several sections that were nearly contemporary addi- 
tions and so reflect new technology. And, of course, 
from a period of which so little record exists even 
inadequate evidence must be examined for whatever 
it can yield. 

What is the significance of the Mappae Clavicula 
for technological history? There is no doubt, as the 
great Berthelot and others have shown, that there was 
a continuous tradition from much earlier material 
joined with threads from many other sources. John- 
son (1939: pp. 88, 89) who has analyzed the influences 
detectable in the Lucca manuscript, sums up as 
follows: 


The Compositiones Variae is drawn from, or indebted 
to, the works of various peoples. This dependence has 
been traced back through many centuries by means of 
successively interdependent works. The collection 15 
based mainly on Italian knowledge and practice, greatly 
influenced by Graeco-Byzantine learning and skill. The 
various works and peoples to which it is indebted are these: 
The Spanish influence is shown by palaeographical evi- 
dence, the parallels from Isidore, and the fact that ex- 
tracts from his works are included at other places in the 
general body of the codex; its debt to the Arabs is mani- 
fested by its occasional use of Arabic words (this in- 
fluence seeming to come by way of the Greeks); the 
Graeco-Byzantine source is evidenced by recipe no. 126 
[Mappae Clavicula recipe no. 131], an obvious trans- 
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literation, drawn, with much probability, from a Greek 
source brought by an artist fleeing the Iconoclast persecu- 
tions; the parallels from Olympiodorus, Oribasius, and 
pseudo-Democritus, offer additional evidence of this 
important influence; recipe no. 67 [Mappa no. 43] is a 
direct word-for-word translation of recipe no. 73 [actually 
74] of the Leyden Papyrus X, and manifestly attests a 
direct line of written tradition to third-century Egypt; 
the parallels from Dioscorides and Theophrastus show 
indebtedness to the early Greeks, especially when we re- 
member the importance of the Leyden Papyrus, together 
with the fact that its last eleven sections are drawn direct 
from Dioscorides; the parallels from Pliny and Vitruvius 
and the recipes of Cato indicate that much of the same 
material was already in the hands of men not only in the 
early Roman Empire but even in the Republic; the quota- 
tions from the Charaka and the Assyrian Cuneiform 
Tablets are indications of indebtedness to the chemical 
knowledge (used in the industrial arts) accumulated by 
the ancient Hindus, Mesopotamians, and Egyptians (glass 
having been discovered in Egypt). We see, therefore, that 
our work, representing the knowledge of the arts accumu- 
lated up to that time, is successively indebted to Italian, 
Spanish, Arabic (via the Greeks), Graeco-Byzantine, 
Alexandrian, Roman, Greek, Hindu, Assyrian, and 
Egyptian sources. Like the Papyrus of Leyden, the 
Compositiones Variae utilized all available sources. 


The compiler of the Mappae Clavicula incorporated 
all this: in addition he included some freshly trans- 
lated accounts of Arabic alloys, north European 
runes, ancient Greek pneumatic toys, and a number 
of other recipes from various places on pigments and 
dyes, alcohol, sugar candy, coffer-dam construction, 
and incendiary mixtures. 

Many of the ingredients of the recipes are identified 
with a place of origin, a very necessary precaution 
before the days of chemically purified substances. 
Vitriol, alum, steel, and even copper from different 
sources would be vastly different in composition and 
properties. Even today ''Swedish"' steel or "Straits" 
tin has some meaning. But it will be noted that al- 
most all of the place designations in the Mappae 
Clavicula are classical in nature—an indication that 
the recipes are not contemporary with the compiling 
of the manuscript. None of the recommended 
simples come from the central or northern European 
sources on which the artisans in these areas must have 
depended in practice. The names would to some ex- 
tent be retained as a kind of index of quality, though 
merchants would doubtless be willing to affix labels 
corresponding to any requested origin on to packages 
of whatever they had in stock. 

The emphasis in the Mappae Clavicula is more on 
composition and admixture than it is on process. 
Some of the recipes convey straightforward informa- 
tion such as the composition of white copper, niello, 
and solders (the last including both alloys similar to 
today’s hard and soft solders as well as the old re- 
duction-and-alloying process of soldering using copper 
oxide on gold or silver), and the preparation of metallic 
pigments for the miniaturist. There are a number of 
recipes on gilding and others that seem to be aimed at 
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giving a good color to gold by the superficial removal 
of alloy by chemical attack, while others aim at pro- 
ducing the superficial appearance of gold or silver on 
a base alloy. 

The majority of the recipes are clearly intended to 
achieve some kind of decorative effect at little cost. 
The compilation almost certainly arose somewhere 
on the fringe of the decorative arts, made not by an 
artisan for his own use but perhaps to satisfy the 
curiosity of a patron of art who thought he might 
want to have someone reproduce wondrous effects of 
which he had heard. 

The clearest recipes of all, both in the older sections 
and the new, deal with the production of pigments for 
thepainter. Itisrightly in connection with the history 
of painting that the manuscript has been most fre- 
quently studied in the past. In an excellent treatment 
of early medieval book illustration, Roosen-Runge 
(1967) gives the text of chapters vii, ix, x, and xi 
and many other paragraphs in the Mappa dealing with 
pigments, which he compares with similar sections 
in Theophilus, Eraclius, Le Begue (1431), and other 
sources that have been published. Roosen-Runge 
describes the results of microscopic examination of 
several illuminated manuscripts, mainly English, and 
reproduces in color over 380 fine low-magnification 
photomicrographs of various pigment combinations. 
His discussion of vehicles and pigments, being based 
on a critical study of textual material combined with 
microscopic studies of contemporary artists' work, is 
the most authoritative yet to be published? 

It should be noted that though there is a guildlike 
oath of secrecy in the Prologue, a cipher in the chapter 
on alcohol, and a reference to prayer in one of the 
now-missing chapters in the Sélestat 115, there is no 
hint of magic or of any desire to hide true meaning 
in symbolism of the sort that later beclouded al- 
chemical literature. If many of the words are ob- 
scure, this is simply an opacity resulting from copyists' 
errors superimposed on whatever the first scribe set 
down in his record of the unfamiliar terminology used 
to describe strange operations on unheard-of sub- 
stances. 

The magic spell that Berthelot saw in chapter 288G 
is simply a misreading of a missing figure caption, and 
the startling mixture used in cutting rock crystal 


3 Roosen-Runge (1970) gives a summary of his views on the 
entire medieval color-recipe literature as part of a cooperative 
coffee-table book dealing with alchemy and its background. It 
was not available until after the present work had been completed. 

з The title of the lost chapter (first noted by Berthelot [1893: 
pp. 55-56 ]) is on folio 5v, following a capitula entitled “А recipe 
for gold." This reads Precem quam dicis quotiens conf. facis SS. 
autem [con]flas ut bonum exeat —'"The prayer which you offer, 
whenever you make a recipe is SS. And then you cast [the 
metal], so that it comes out good." Perhaps this is less an in- 
cantation than a simple request for a blessing at the beginning 
of the day's work. ''SS" seems to have been explained in the next 
chapter following, Interpretatio sermonum atque signorum, “The 
Meaning of Speeches and Signs." 
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(chapter 290) is, we believe, not a dependence on 
occult science as Thorndyke suggests but simply a 
result of the natural tendency, visible in many other 
chapters with less colorful materials, to build up and 
retain an unnecessary degree of complication in pro- 
cedures that had once been found to work. It was 
magic of a kind, perhaps, because it involved forces 
not understood, but surely not the invocation of oc- 
cult powers. When there were no purified chemicals 
in labeled bottles and no general theory to guide him, 
the artisan would not lightly change his practice. 
Moreover, the more spectacular recipes are the least 
likely to be omitted by a compiler: feeding a virgin 
goat with ivy and using his mixed blood and urine to 
carve crystal will impress the layman more than the 
suggestion simply to dip it in turpentine. There isa 
recipe for cutting crystal in Theophilus (III. 95) that 
is very similar to this one and he also has a quite 
wondrous recipe for Spanish gold (III. 48) but this 
attitude is even less typical of his treatise than it 15 
of the Mappa. Both the magical overtones and the 
theoretical structure later imposed by the alchemists 
were, we believe, totally absent from the minds of the 
men who originated most of these recipes. The 
Theban mortar, Scythian vitriol, and Lycian or 
Arabian saffron were local supplies, not exotic ones, 
in the workshops where the recipes originated. 

It certainly was not the intent of the Mappae 
Clavicula to provoke speculation. The man capable 
of seeing the broad metaphor of transformation hidden 
in all metallurgical operations is rarely the man who 
uses his hands and eyes to make the initial discoveries 
in the heat and clutter of the workshop. Operations 
of the type reflected in the Mappa with the truly 
marvelous qualitative changes in color and physical 
nature, did lead later alchemists (to whom words per 
se meant far more than they did to craftsmen or 
experimentalists) to regard such changes as a symbolic 
key to the nature of the universe. But this overlay 
of theory is totally lacking in the Mappa itself, both 
in the earlier texts and in the twelfth-century accre- 
tions. There is no hint of making gold, only of 
imitating it and making a limited amount of it go 
farther. Though the generation of stones in the 
various environments in the earth is frequently men- 
tioned, neither astrological influences nor the Aristote- 
lean elements are invoked. The Mappae Clavicula 
represents practice both unhelped by theory and un- 
hindered by it, with each operation standing pretty 
much on its own feet. This attitude permitted the 
retention of a large number of recipes for achieving 
the same result, which today would require no more 
than a simple statement of the type of reaction in- 
volved. The recipes, however, though practical, 
must not be considered as representing the experi- 
mental method in today’s meaning. There was un- 
doubtedly a background of learning by trial and 
error—see, for example, the opening sentence in 
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chapter 3—but there is no exhortation such as that 
in Biringuccio's Pirotechnia (1540) to ‘‘try everything, 
to vary the proportions and the means until the best 
way is found." Still less was there any attempt to 
design experiments to test a theory, or to deduce a 
theory from a critical experiment. There was no 
theory, no contact with philosophy, and it is rather 
surprising that the work achieved such popularity and 
longevity in the philosophically inclined Middle Ages. 

The range of substances named is wide—chapters 
192-C, 192-D, and 193 attempt a systematic listing of 
them—but the techniques and the apparatus involved 
are in most cases quite rudimentary. The most 
complicated device referred to is the glassmaker's 
furnace, which existed in both a small and a large 
form and with upper and lower units—undoubtedly 
the melting and annealing areas although there is a 
hint of a hearth for the preparation of frit, as in 
Theophilus. Lead plates with levigated emery are 
used to polish gemstones. Ingredients are mixed and 
ground in mortars or on marble slabs, are kept in 
earthenware pots (occasionally glazed), in brass ones, 
or, for dyeing, in bladders. There are open and 
sealed glass flasks. Опе of the commonest operations 
is conflare, to melt together ingredients, supposedly 
in a crucible in a forge fire with bellows. Distillation 
is inferred in the single recipe on alcohol (chapter 212) 
though the still is there described simply as ''the 
vessels used for this business." 

Operations on metals take up more than half of the 
manuscript, but they are rarely what might be called 
practical metallurgy. At best they are decorative 
techniques and are on the fringe of practicality even 
in that field. There is almost no hint of the mag- 
nificent character of medieval metallurgy as it is 
revealed in the preserved or excavated objects that 
are now in museums or ecclesiastical treasure rooms. 
Cloissoné and champlevé enamel are not mentioned, 
neither are the processes of raising, chasing, tracing 
and engraving involved in the making of chalices, nor 
the molds used in the casting of censers, aquamaniles, 
baptismal fonts, doors, and bells. There are several 
recipes for solders, but nothing on the making of 
filigree, beaded wire, or granulation. It is a chemist's 
view of metals, not that of a smelter or a smith. 
Metals are melted and alloyed, as well as treated with 
fluxes and other reactants. Except for gilding it, 
there is nothing whatever to do with iron. Recipes 
for compounding leaded bronze are given, but not a 
word on shaping it by casting. The hammer is used 
to beat metal into sheet or crush it to powder, never 
to forge it into a useful object or to drive a chisel or 
punch in decorating it. 

Though gilding is mentioned, the current practical 
methods with leaf or with amalgam appear alongside 
the far older and costlier recipes involving the pro- 
duction of rather dilute alloys of gold and silver 
followed by treatment to produce superficial enrich- 
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ment of the precious metal. The written tradition 
of this technique seems to have vastly outlived its 
practical use in Europe. As we suggest in the note 
to chapter 2, this ability to produce a large bulk of 
alloy containing minor amounts of precious metal 
but with a surface composed of true gold or silver 
may have suggested to later alchemists the idea of a 
more subtle multiplication—a far jump from anything 
in the minds of the metalworkers who discovered the 
effect and knew its superficiality. 

For the military engineer there are incendiary 
mixtures and tanklike battering rams in the Mappae 
Clavicula, but for his civil counterpart there is very 
little, and no mention of the contemporary successful 
attempts to harness the power of water and wind to 
do man’s work. The main points of engineering 
interest are the building of a cofferdam for the con- 
struction of a bridge foundation under water and 
some information on the depth of foundation needed 
for various sizes of building in different soils (chapters 
101, 102). In mechanism, there is the description of 
a universal joint of the type later called the Cardan 
suspension (chapter 288-0), and a brief listing of 
some pneumatic automata like those of Philo and 
Hero (chapters 288-G to -M). Almost everything 
else is chemical or metallurgical. In this the Mappae 
Clavicula reflects the curiously slow development of 
mechanical devices of an ingenuity comparable with 
that of the very early discoveries in metallurgy, ce- 
ramics, and dyeing.* 

With all its faults or perhaps because of them, 
there are innumerable useful hints to be found on 
many aspects of materials, technology, and cultural 
influences. The table of runes with their Latin equiv- 
alents reflects an interest in northern Europe—but 
where? The multiplication table, so desirable with 
Roman numeration, gives a hint of subprofessional 
arithmetic, and quantitative analysis appears in the 
Archimedean assay method of chapter 194. "Though 
alcohol was known somewhat earlier, the first refer- 
ence to how it is made is in this twelfth-century 
manuscript. Incendiary materials are here described 
in far more detail than previously, some centuries 
before the classic Liber Ignium of Marcus Graecus. 
One of the oldest but least written-about professions, 
that of the dyer, contributes many recipes, with a 
curious emphasis on the dyeing of skins rather than 
textiles. The magnificence of medieval illumination 
could only come from the gold leaf, the ground gold 
inks, and the other pigments described in the Mappa, 
and the glory of medieval stained glass was based on 
recipes such as those given in chapters 256-258. "The 
permanence of paintings depends on the use of linseed 
oil described for the first time (though in connection 
with gilding not as a painter's vehicle) in Sélestat, 
chapters 112-116. 


* For a suggestion regarding the role of aesthetically motivated 
play affecting invention in these two fields, see Smith (1970). 
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Above all, the Mappae Clavicula serves to sum- 
marize and transmit the knowledge of the materials 
used by painters and other craftsmen that was part 
of the European heritage in the twelfth century A.D. 
If the compiler did not know enough to insert descrip- 
tions of the most advanced practice of his times, at 
least he did not intentionally delete the traces of an 
earlier experimental technology that we find so fasci- 
nating today. The following essay has very kindly 
been contributed by Jeffrey Hoffeld of the Cloisters 
Museum, Metropolitan Museum of Art, in order to 
place the art-historical value of the manuscript in 
clear perspective. 


THE BACKGROUND AND PLACE OF THE 
MAPPAE CLAVICULA IN THE HISTORY 
OF ART! 


Reichenau was an important center of both the 
artistic activity and the revival of learning stimulated 
by the Carolingian court. It is there that we find 
the first evidence of the Mappae Clavicula. The 
ninth-century manuscripts of the Reichenau schools, 
characterized by a sensitive integration of Merovingian 
and Carolingian forms, represent an important stage 
in the history of medieval painting. In fact, it is 
partially on the basis of Reichenau's achievements 
during the ninth century that many scholars have 
been led, perhaps mistakenly, to associate later 
Ottonian works, such as the Gero Codex, the Gospel 
Book of Otto III, and the Codex Egberti, with the 
continuing productivity of Reichenau scriptoria. 

Reichenau is also among the important centers 
which revived the classics for their literary and lin- 
guistic value. In their efforts to revitalize and refine 
the Latin language, these centers, including Aachen 
(led by the learned Alcuin), Fulda, Corbie, 5t. Gall, 
and numerous smaller schools, fostered a comservatto 
as much as they brought about a renovatio. This, of 
course, was a natural by-product of their study of the 
past. The writings of late antique authors were 
thought to contain an as yet unspoiled Latin which 
could be used to reconstruct both the language and 
the culture of the empire before Charlemagne. The 
ancient texts became the reference section of the 
monastic library. They were copied directly and 
imitated; often the imitation was bound within the 
same covers as the model. This was the case with an 
old Lombard Florilegium, which came into the hands 
of the poet monks of Reichenau in the third decade 
of the ninth century. It contained excerpts from the 
writings of pagan and early Christian authors which 
were copied several times by the poets of Reichenau. 
One copy went to Laon where it was, in turn, copied. 
Another was sent to Mico of St. Riquier, author of 


1 This section has been kindly contributed by Mr. Jeffrey M. 
Hoffeld, now Assistant Professor of Art History at the State 
University of New York at Purchase. He wishes to acknowledge 
the assistance of his student, Harriet Blitzer. 
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the Exempla diversorum auctorum, who revised it for 
teaching purposes. To the excerpts from Ovid, 
Statius, Vergil, Persius, Martial, and Juvenal, the 
works of Prudentius, Fortunatus, Theodulf, and 
Smaragdus of St. Mihiel were added. 

In view, then, of Reichenau's position in art and 
learning, it is not surprising to find listed among the 
books in its library the Mappae Clavicula de efficiendo 
auro volumen 1. Although the manuscript is lost, 
this entry of 821-822 in the inventory of the monas- 
tery's library represents our earliest known mention 
of a Mappae Clavicula manuscript. This guide to 
materials and techniques, perhaps a copy of an older 
manuscript, was probably, like the Florilegium, used 
as a model for subsequent copies. The tenth- and 
twelfth-century versions of the Sélestat and Phillipps 
manuscripts of the Mappae Clavicula exist, no doubt, 
because of the care given in the ninth century to the 
preservation of existing examples such as that at 
Reichenau. 

Like other antique writings housed in monastic 
libraries, the Reichenau Mappae Clavicula was prob- 
ably a fountain into which the brethren dipped to 
purify their Latin. At the same time they found 
within its pages the curious and, by then, extremely 
remote techniques of their classical past. These 
recipes were often enhanced by the mention of a 
place name, indicating the supposed geographic origin 
of particular materials and methods—details which 
undoubtedly intrigued the reader. The book could 
not serve as a practical guide for the artist; perhaps 
much of it was not even intended as such but only to 
delight the uninformed reader with its description of 
changing colors and strange materials. While it 
could not train a beginning painter in the practical 
aspects of his craft, an artist would, nonetheless, value 
such a work, especially in Carolingian times. For it 
provides the atmosphere of the classical past; it re- 
veals the mysteries of painting. 

To understand this aspect of the manuscript’s 
popularity, one must first consider several of the 
fundamental characteristics of pre-Carolingian art. 
Influenced by the arts of the migration period, the 
early medieval artist often stressed the inherent 
qualities of materials. In manuscript illumination, 
as in the fashioning of brooches and buckles, the play 
between the elements of design and the untreated or 
rough surfaces of the material is expressive. Imagery 
is affirmed, given substance and volume by the un- 
painted natural backdrop of an animal skin. In 
painting, there is little or no use of gold, the paint is 
often thin and translucent, revealing the skin beneath. 
The images themselves are often merely elaborate 
drawings, tinted. 

Beside these pre-Carolingian practices, those of the 
Carolingian and Ottonian schools are drastically dif- 
ferent. Like the few late antique manuscripts which 
exist, in the manuscripts coming from Aachen, for 
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example, an attempt is made to transform the modest 
into the luxurious. Gold is extensively used, in 
lettering as well as in picture-making. The impres- 
sion throughout is one of simulation. With paint, the 
qualities of marble columns, precious stones, and 
incised cameos are approximated. Many of the ac- 
tual leaves of parchment are themselves transformed ; 
stained purple, they are made to look like luxurious 
carpets on which jewels and objects in gold and silver 
have been placed around a modeled figure. The 
desire to embellish nearly everything with rich ma- 
terials is suggested, too, in the text of the Mappae 
Clavicula. The reader is instructed in the painting 
of glass and in the staining of skins, in the naming of 
stones and in the making of gold leaf. These lessons, 
however fragmentary and imprecise, corresponded 
with the pursuits of the Carolingian and Ottonian 
artists. The richness of the late antique manuscripts 
in their possession was somewhat of a mystery to 
them; their luxuriance was startling. The explana- 
tion for these foreign qualities could be found, not in 
the specific details of the Mappae Clavicula, but in an 
attitude which it expressed: “arte et ingenio vinci 
ingenium” ("art and imagination subjugate the quali- 
ties of matter"). The manuscript became the voice 
of the past, taking the place of a long absent tutor, 
as an ancillary to the illustrated manuscripts and 
modelbooks of the late antique period. 

Could its voice, however, be heard in the studio? 
There are well-defined relationships between the 
library and the atelier of a monastery which suggest 
that the two were only physically separate. The Rule 
of St. Benedict in the sixth century, as well as later 
monastic customs, prescribes a period of reading each 
day. While the minimal requirement was undoubt- 
edly fulfilled for most by the reading of religious 
texts, one can imagine that some of the monks sought 
out their own interests among the books shelved in 
the library. An artist would have access to precious 
modelbooks and illustrated manuscripts which were 
probably stored, not in the shop where they could 
easily be damaged, but in the library. From the 
twelfth-century treatise of Theophilus, one has the 
impression that an interest in art may well begin in 
the library. Theophilus tells the reader that he has 
written his treatise De diversis artibus (On Diverse 
Arts) for "all those who wish to avoid and subdue 
sloth of mind and wandering of the spirit by useful 
occupation of the hands and delightful contemplation 
of new things." 

Theophilus's treatise combines older recipes, which 
he probably found in the library of his own monastery, 
with what may well be teachings based on his own 
experience either as a metalworker or as an astute 
observer in a metalwork shop. It is clearly planned 
to instruct. The treatise as a whole not only serves 
to inspire the ‘‘delightful contemplation of new 
things" as does the Mappae Clavicula, but it also 
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provides a detailed practical guide for the use of men 
in the shop. 

In the ninth century the intercourse between the 
shop and the library is even clearer. At Aachen, it 
seems there is complete interdependence of all com- 
ponents of the court: Charlemagne, the court and its 
entourage, the royal library, and the royal workshop. 
Einhard, the biographer of Charlemagne, embodies 
this remarkable synthesis. No stranger to libraries, 
having come to Aachen from the important monastic 
center of learning in Fulda, he himself was the head 
of a bronze-casting shop. 

The twelfth-century manuscript of the Mappae 
Clavicula also suggests that the independence of the 
shop from the library should not be taken for granted. 
To its recipes, many of which are ancient, several 
up-to-date and useful directions have been added. 
These include the first twelve chapters on pigments, 
as well as chapters on incendiary stuffs, construction 
techniques, and chrysography. The inclusion of con- 
temporary practices implies that the manuscript was 
of practical value if only as a mnemonic device. 

The place of the Corning manuscript in the art of 
the twelfth century is similar to that occupied by the 
Sélestat and Reichenau manuscripts in the tenth and 
ninth centuries respectively. In the twelfth century, 
western Europe once again witnessed a revival of 
antique ideas and imagery. In jurisprudence, the 
study of the Latin language, poetry and literature, 
philosophy and science, and in art, the present was 
shaped in the image of the classical past. To some 
extent the twelfth-century revivals were predicated on 
the achievements of the Carolingian and Ottonian 
renascences. The classics studied in the twelfth- 
century monastic library were often those which had 
been copied or translated from earlier manuscripts by 
Carolingian scribes, editions of which were still avail- 
able in the monastic libraries of the twelfth century. 
Abbot Suger’s knowledge of the writings of the pseudo- 
Dionysius is the result of one such transmission from 
the ninth to the twelfth century. The twelfth- 
century Mappae Clavicula probably reflects a similar 
tradition, one which goes back at least to a tenth- 
century manuscript like the Sélestat. The desire to 
study, to record and to preserve the past is itself a 
sign of the renaissance movement. The author of 
the prologue to the Mappae Clavicula refers to such 
treatises as sacred books. For the twelfth century, 
they were sacred by virtue of their age, provenance, 
and the mysteries they revealed. 

It is impossible for us to attribute individual works 
of art of the twelfth century to the influence of the 
practices recorded in the Mappae Clavicula. The 
manuscript probably served as a templet, rather than 
a source, against which the twelfth-century artist 
measured the richness of his own work, adding to it 
his own prescriptions for pigments and the fresh in- 
sights of Arabic sources. 
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For the student of medieval art, treatises like those 
of Theophilus and the Mappae Clavicula have a value 
which is far more profound than the immediate reward 
of identifying a particular recipe with the materials 
and techniques of known works. We labor under 
the assumption that in medieval art a familiarity 
with nature is manifested only in those attempts 
which appear to be naturalistic. We assume that 
only certain artistic forms, usually characterized by 
modeling and plasticity, reflect the presence of an 
awakened artist observant of nature. We forget that 
throughout the history of early medieval art there 
were no prepared packaged paints, inks, or parchment 
leaves. The locating of particular pigments required 
a familiarity with nature which was so intimate as to 
be incomprehensible to us today. It required a 
knowledge of not only the unchanging elements of 
nature, but of those that vary with climate, with 
geography, with the time of year. The eggs of a 
specific insect, at a specific time in its life, would 
yield a particular pigment. At other times the same 
eggs would be useless. The treatises reveal some of 
the difficulties. They take us along on the search 
for materials. They bring us into the shop and seat 
us beside the artist where we witness his every step. 
In Theophilus we can almost smell the furnace of the 
goldsmith’s shop; in the Mappae Clavicula we marvel 
at the gold, glowing at the bottom of a pot. Finally, 
we may feel that this continual struggle with the re- 
sources of nature, preparatory to the fashioning of the 
work itself, leads, in the end, to a highly personal 
expression of nature, not as a physical phenomenon 
to be captured in realistic detail, but as an ungrasp- 
able force pictured symbolically and abstractly. 
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Here begins? the book called MAPPAE CLAVICULA 


Every skill is slowly learned, step by step. 

The first of the painter’s skills is the preparation of 
pigments, 

Then your mind should turn toward mixtures, 

Then begin your work, but check everything by the 
fingernail 

In order that what you have painted may be a thing 
of beauty and as freshly born. 

Afterwards, as many talents have given testimony, 

Skill will advance the work as this book will teach. 

Vermilion 


Chapter 1. 


If you wish to make vermilion, take a glass flask 
and coat the outside with clay. Then take one part 
by weight of quicksilver and two of white or yellow 
sulphur and set the flask on three or four stones. 
Surround the flask with a charcoal fire, but a very 
slow one, and then cover the flask with a tiny tile. 


2 There is a second incipit introducing the prologue and a third 
one at the head of the incomplete listing of chapters preceding 
chapter 1. The first eleven chapters (here numbered i to xi) 
are not numbered in manuscript P or in Phillipps’s 1847 trans- 
cript, and they are entirely lacking in S. They deal exclusively 
with pigments and are clearer than most of those that follow. 
They are obviously a separately compiled group of contemporary 
recipes prefixed by the twelfth-century scribe to the longer 
manuscript. 
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When you see that the smoke coming out of the 
mouth of the flask is straw-colored, cover it; and 
when yellow smoke comes out, cover it again; and 
when you see red smoke, like vermilion, coming out, 
then take away the fire, and you have excellent 
vermilion in the flask.? 


11. Azure 


If you wish to make the best azure, take a new pot 
that has never been used for any work and set in it 
sheets of the purest silver, as many as you want, and 
then cover the pot and seal it. Set the potin the must 
that is discarded from a wine-press, and there cover 
it well with the must and keep it well for 15 days. 
Then uncover the pot and shake the efflorescence 
that surrounds the sheets of silver into a shining bowl. 
If you want to have more, repeat what has been 
written above.‘ 


їй. Again 
If you wish to make a different azure, take a flask 
of the purest copper and put lime into it halfway up, 
and then fill it with very strong vinegar. Cover it and 
seal it. Then put the flask in the earth or in some 
other warm place and leave it there for one month. 
Later uncover the flask. This azure is not as good 


as the other, yet it is serviceable for painting on wood 
and a plaster wall. 


w. Again 


If you wish to make a third kind of azure, take 
straw flowers, grind them and squeeze [the juice | 
out of them into a very clean bowl. But first, on 
wood and parchment, make the ground with white 
lead; when it is dry, put the pigment on top and 


3 See also chapter 221-C. Gettens, Feller and Chase (1972) 
discuss at length the history, identification, and use of vermilion 
and cinnabar. In modern usage these terms are restricted, 
respectively, to the artificial and natural forms of mercuric 
sulfide (HgS). However, both vermiculum and cinnabaris are 
used in different sections of the Mappa for what is always the 
artificial product, and we maintain the difference in our trans- 
lation. 

4 The chemistry of this process escapes us, unless the silver 
contained enough copper to produce basic copper acetate by 
reaction with the vinegar in the must, as in the next recipe. The 
sealing of the pot would have to be imperfect to allow oxidation. 
For a discussion of the various medieval blue pigments see 
Roosen-Runge (1967) 2: pp. 51—59, also A. Raft (1968); D. V. 
Thompson, Jr., (1936) ; and especially Joyce Plesters (1966). Raft 
concludes on the basis of examinations of paintings of the period 
thata rather poorly washed ultramarine made from lapislazuli was 
generally the lazur of the period. The soap-washing recipe de- 
scribed in our chapter 288 could perhaps have been used. Eraclius 
mentions lazur in a context that would clearly distinguish lapis 
from either azurite or vegetable blue. There can be little doubt 
that all three types of blue pigment (and perhaps others) were 
in actual use, to the confusion of those who study ancient tech- 
niques if not of the artists themselves. 
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continue making it in this way, until you see the pig- 
ment is like azure. 
v. Green 


If you wish to make Byzantine green, take a new 
pot and put sheets of the purest copper in it; then 
fill the pot with very strong vinegar, cover it, and 
seal it. Put the pot in some warm place, or in the 
earth, and leave it there for six months. Then un- 
cover the pot and put what you find in it on a wooden 
board and leave it to dry in the sun. 


vi. Again 


If you wish to make Rouen green, take sheets of 
the purest copper and smear them all over with the 
best soap. Put the sheets into a new pot and then 
fill it with very strong vinegar. Cover it, seal it, and 
put it in a warm place for 15 days. Then uncover 
the pot, shake the sheets over a wooden board and 
put [the product] in the sun to dry. 


vit. [Ceruse and | minium 


If you wish to make minium, either red or white, 
take a new pot and put lead sheets in it, fill the pot 
with very strong vinegar, cover it and seal it. Put 
the pot in a warm place and leave it there for one 
month. Later take the pot, uncover it, and shake 
out whatever surrounds the lead sheets into another 
earthenware pot and then set it on the fire. Stir the 
pigment continuously and when you see the pigment 
become white, like snow, take away as much as you 
like of it, and that pigment is called ceruse. Then 
put the rest on the fire and stir continuously, until it 
becomes red, like other minium. Then take it 
away from the fire and leave it in the pot to cool. 

vitt. Various Pigments 

Pigments that are thick and clear on parchment 
are the following: azure, vermilion, dragonsblood, 
carmine, folium, orpiment, byzantine green, gravetum, 
indigo, brown, saffron, red or white minium,’ the 
best black from vine charcoal. All these pigments 
are tempered with glair. 


5 Ceruse is here cerussa, as also in chapters 63 and 94. In 
chapters iv and vii it is album plumbum, white lead, but else- 
where in the Mappa it is referred to by the latinized Greek word 
psimithin, which we have also translated white lead. The 
process involved here is the formation of basic lead acetate, which 
converts to the carbonate by reaction with atmospheric CO». 
(See note by Earle Caley in his translation of Theophrastus 
[1956: pp. 186-191]. The chemical similarity between the 
making of ceruse and verdigris (chapters v and vii) will be 
noted. Heating ceruse under oxidizing conditions produces first 
litharge (PbO) and then minium (red lead, Pb; O4), with invisible 
stages of deepening colour in between. The process is an old 
one; another good description of making it is in Theophilus 
(I-37). 

6 I.e., brightly colored pigments of good covering power for use 
in manuscript illumination. 

! See Roosen-Runge, 1967: 2: p. 20. 
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ix. Mixtures [of Pigments | 


If you want to know the nature and mixtures of 
these pigments and which ones are incompatible with 
each other, listen carefully. 

Mix azure with white lead, darken it with indigo, 
lighten it with white lead. Darken pure vermilion 
with brown or dragonsblood, lighten with orpiment. 
Mix vermilion with white lead, and make the pigment 
that is called rose; darken with vermilion, lighten 
with white lead. Again, make a pigment with 
dragonsblood and orpiment; darken with brown, 
lighten with orpiment. Darken carmine with brown, 
lighten with red minium. Make a second rose pig- 
ment from carmine and white lead; darken with 
carmine, lighten with white lead. Darken folium 
with brown, lighten with white lead. Again, mix 
folium with white lead; darken with folium, lighten 
with white lead. Darken orpiment with vermilion, 
and there is no lightening for this, since it turns all 
other pigments dung-colored. 

Now if you want to make Gladus green, mix orpi- 
ment with black; darken with black, lighten with 
orpiment. 

If you want to do similarly, take azure and mix it 
with white lead; darken with azure, lighten with 
white lead; and when it is dry, cover it with clear 
saffron. 

x. Tempering | Pigments | 


Temper Byzantine green with vinegar; darken with 
black, lighten with the white that is made from [the 
ash of ] stag horn. Again, mix green with white lead; 
darken with green, lighten with white lead. Darken 
gravetum with green, lighten it with white lead. 
Darken saffron with vermilion, lighten it with white 
lead. Darken indigo with black, lighten it with azure. 
Again, mix indigo with white, darken it with azure, 
lighten it with white lead. Darken brown with black, 
lighten it with red minium. Again, make rose from 
brown and white lead; darken it with brown, lighten 
it with white lead. Again, mix saffron with white 
lead, darken it with saffron, lighten it with white lead. 
Darken red minium with brown, lighten it with 
white lead. Again, mix minium with brown; darken 
it with black, lighten it with red lead. Again, make 
flesh-color pigment with red lead and white; darken 
it with vermilion, lighten it with white lead. 


xi. Pigments that conflict with each other 


Now if you want to know which pigments conflict 
with each other,’ here it is. Orpiment is not com- 


8 The lightening [matizare] and darkening [incidere] refer to 
the tempering of a basic color to represent the areas of light and 
shade on an object. 

? The incompatibility is, of course, due to chemical reaction— 
the formation of black lead sulphide from cinnabar and ceruse, 
or the changing of РН of folium. Eraclius has a fine paragraph 
on this, reading, in Merrifield's translation, thus “Or colours in- 
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patible with folium, green, red lead or white lead. 
Green is not compatible with folium. 

If you want to make grounds, make a beautiful rose 
from vermilion and white. Again, make a ground 
from folium tempered with lime. Again, make a 
ground from green tempered with vinegar. Again, 
make a ground from green itself, and when it is dry, 
cover it with cabbage [juice ]. 

If you want to write in gold, take powdered gold 
and temper it with glue made from the same parch- 
ment as that on which you are to write, and write 
with the gold and glue close to the fire, and when the 
letter is dry, burnish it with a very smooth stone or 
a boar's tooth. Again, if you want to make a robe 
or another painting, as I said above, put the gold on 
the parchment, darken with ink, or indigo, and lighten 
with orpiment. 


Here begins the PROLOGUE of the following work 


Since I possess many wonderful books written on 
these matters I became anxious to produce a com- 
mentary, not that I may appear to be encroaching 
upon the sacred books and [therefore] despite much 
labor accomplishing nothing, but that, avoiding that 
mortal heresy, I will disclose to those who wish to 
understand these things what the actual processes are 
that are used in all painting and other kinds of work. 
I call the title of this compilation Mappae Clavicula, 
so that everyone who lays hands on it and often tries 
it out will think that a kind of key is contained in it. 
For just as access to [the contents of ] locked houses 
is impossible without a key, though it is easy for 
those who are inside, so also, without this commen- 


compatible with each other.—Now, if you wish to know which are 
the colours that are incompatible with each other, they are these: 
—Orpiment does not agree with folium, or with green, or with 
minium. Nor does green agree with folium, namely, in the 
mixture of the materials of the said pigments, and in the works 
in which they are employed together. And these discordances 
are not in the mere [optical] qualities of the pigments, nor in 
their accidents of colour; for there are no colours, or qualities 
of colours, either simple or mixed, which, as regards the colour 
only, do not agree with any other sorts of colours in mixtures, 
namely, for composing other different mixtures; and you may 
thus have at pleasure almost innumerable varieties of colours. 
But the said discordances are, and are to be understood as being, 
in the other natural conditions, incident to the substance of the 
said pigments, they being contrary to each other in such manner 
that, if they are mixed together, one substance, by a certain 
natural incompatibility, either changes the other or is changed 
by it; and so the quality and beauty of the pigments themselves, 
as well separate as mixed, and their own substance, and the work 
done with them, are spoiled and destroyed. They therefore do 
not bear to be mixed together; and so, in the art of painting, 
besides the consideration that is to be had for the varieties of 
colour, and these and other things relating to the said art, we 
must not forget the proper and necessary considerations, drawn 
from a true theoretical and practical knowledge of and acquaint- 
ance with the natural conditions and contrarieties existing in the 
materials and liquors of the said colours, and of the contrarieties 
of the other things incident to that art." (Merrifield, 1849: 1: 
pp. 252-254.) 
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tary, all that appears in the sacred writings will give 
the reader a feeling of exclusion and darkness. I 
swear further by the great God who has disclosed 
these things, to hand this book down to no one except 
to my son, when he has first judged his character and 
decided whether he can have a pious and just feeling 
about these things and can keep them secure." Now 
although we have many other things worth saying 
concerning the virtues of what is written, we will 
begin the list of chapters." 


End of Prologue 


Here begins the Book called MAPPAE CLAVICULA 
1. Making the most gold 


Take 8 02.1 of quicksilver, 4 oz. of gold filings, 5 oz. 
of fine silver filings, 5 oz. of Cyprian copper filings, 
2 oz. of brass filings, 12 oz. of cleavable alum and the 
efflorescence of copper which the Greeks call calcantum, 
[blue vitriol! ], 6 oz. of gold-colored orpiment, 12 oz. 


10 For other allusions to secrecy see chaps. 13, 14, and 212. 

и [n the manuscript P this is followed by a list of 210 chapter 
headings which we do not translate. It covers a majority of 
chapters Nos. 1 to 261 of the present series in virtually the same 
order but with abbreviated titles and, because of omissions, 
usually with different numbers. Supposedly, like the Prologue 
just included, it once related to a previous shorter version of 
the Mappae Clavicula (much like the Sélestat manuscript of the 
tenth century though including two of the chapters showing 
Arabic influence) which had been added to and somewhat cor- 
rupted before the present version was compiled. The chapters 
not mentioned in the list are our chapters i to xi, 57 to 59, 62,65 to 
69, 71, 72, 74, 91, 95, 114, 139, 146-A to 146-D, 156, 158, 161, 
172 to 182, 184 to 194, 197, 198, 212, 213, 219-A, 219-B, 221, 222, 
229, 238, 239, 245-A, 249, 251, 252 and 260. The Sélestat 
manuscript begins with a different unnumbered list of 196 
chapters, naming many that are not actually included. 

1? [n instructions for weighing out ingredients, both L and S 
commonly use either the sign for ounce (+), or the word uncta. 
The sign L is used (supposedly for libra, pound) for lb., 
in some of the earlier chapters in S, though P uses either 3 or 3, 
the standard symbols for dram or ounce, in the same recipes. 
Elsewhere in P, however, units have frequently but not in- 
variably been changed to drams, though often + remains and 
sometimes z or 5 appear, all meaning ounce. To confuse matters 
further, Phillipps in his 1847 published transcription often reads 
+ and sometimes —— for +. Other units such as hora, 
siliqua, denarius, obol, cyathus, tremis, mina and aurei, are spelled 
out or conventionally abbreviated. The symbol 6 for penny- 
weight comes twice in P, chapters 276 and 277, and once in L, 
chapter 43. The intent was, of course, to give the relative frac- 
tions of the various ingredients rather than absolute weights, 
and in many cases they are given simply as parts. In the transla- 
tion we have generally followed S’s preference for ounces in the 
chapters that are in that manuscript; otherwise we follow P 
without annotation. Anyone who tries out the recipes must, 
like any good cook, use his discretion! 

13 Calcantum (chalcantum). The terminology of the various 
natural and artificial crystalline sulfates and other salts that 
resembled them is extremely confused. The original Latin terms 
conveyed a far less precise identification of the chemical sub- 
stances than do the modern English equivalents that we have 
perforce supplied. Confusion is especially great in manuscripts 
such as the present, for sometimes the words are simply survivals 
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of elidrium. Then mix all the filings with the quick- 
silver and make it like a wax salve. Put in the 


of ancient recipes from the arid eastern Mediterranean world 
and beyond, while others represent later northern surrogates 
that were frequently chemically different though going by the 
same name. The Greek word chalcanthos, which literally means 
flower of copper as stated here, may be verdigris but it was most 
probably the soluble sulfate. Both Pliny and Dioscorides say 
that the best variety of calcantum was blue, which makes it 
copper sulphate (and indeed copper does seem to be necessary 
in those Mappa recipes that call for it), yet, chalcanthos was also 
related to atramentum which did not necessarily contain copper, 
any more than copperas does today. 

In order to maintain the verbal distinctions of the original we 
have always translated calcantum as "blue vitriol’’; atramentum 
as “vitriol,” vitriolum as “vitriol [vitriolum]’; misy as “misy”, 
and misi ciprii as "Cyprian misy," obviously copper sulfate. 
However, the chemical distinction would by no means consistently 
follow the terminological differences. These substances would 
all be mildly corrosive soluble hydrated sulfates of iron, copper, 
or perhaps occasionally zinc—that is, variants of present-day 
copiapite, chalcanthite, or goslarite and the artificial substances 
related to them. Of all these salts, misy, usually a ferric sulfate 
such as copiapite, was the most strongly acid and corrosive (see 
footnote to chapter 3). Altramentum, which is frequently men- 
tioned in the Mappa, is certainly a form of vitriol, probably 
green vitriol, ferrous sulphate. In classical Latin and even in 
some of Eraclius’ recipes this word refers to a black pigment, but 
not here. 

Other mineral salts that appear in the Mappa are as follows: 


nitrum, natron, an alkali of uncertain composition, originally the 
efflorescence on desert rocks consisting mostly of sodium 
carbonate and sulphate. It is not to be confused with nitre 
or saltpeter, the natural efflorescence on walls adjacent to 
decomposing organic matter and which cannot be uniquely 
identified before the thirteenth century (Partington, 1960). 
The Latin natronum appears only in chapters 195 & 201 in 
recipes derived from the Arabic, where we translate as “soda” 
to avoid confusion with the vaguer earlier term. 

alumen, alum, probably most often the astringent material that 
goes by that name today, potassium alum. Alumen rotundum, 
alumen scissile, which we translate literally as rounded and 
fissile alum respectively, are perhaps other sulphates that 
crystallize easily from solution in good polyhedra. 

afronitrum (a transliteration of Greek aphronitron, foam of 
nitrum) is some kind of alkali, formed as an efflorescence on 
natural deposits of natron or as a scum rejected during some 
preparative processes. See chapter 192-D. In chapter 280, 
afronitrum comes from soap-making; in 221 it is a compounded 
flux for soldering. Bailey (1929: p. 170) suggests that it may 
be natron that has been heated to make it more caustic. 

sal gemma or sal montanum, rock salt, is one of the few clearly 
identifiable substances. 

sal ammoniacum, sal ammoniac. By the twelfth century this 
was probably the modern material. In earlier usage ham- 
moniacum (which appears in chapters 72 and 124) was an 
organic substance, “The gum of Hammon.” 

tartarum, tartar, potassium tartrate, the refined deposit from 
wine fermentation. Burnt tartar, i.e., potassium carbonate, is 
referred to chapter 202. 


Elidrium is believed by Svennung (1941) and most earlier 
writers to be the same as chelidonium, swallow-wort, a word which 
often appears in the Mappa. Although a plant such as this would 
not be inappropriate in some of the recipes (notably chapters 
46, 60, and 68) there are others in which elidrium seems to be а 
brittle yellow mineral substance. Orpiment is usually one of its 
associated simples. In chapters 83 and 209 it seems to be a kind 
of electrum-like alloy. Swallow-wort would not answer all these 
diverse uses, and we have chosen to leave elidrium untranslated. 
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elidrium and orpiment at the same time; then add 
the efflorescence of copper and the alum and put it 
all in a pan on the coals and cook it lightly, sprinkling 
over it with your hand an infusion of saffron in 
vinegar and a little natron and sprinkle 4 oz. of 
saffron bit by bit until it dissolves and leave it to 
intermix. Then when the mixture has coagulated, 
take it off and you will have gold with increase. Now 
add also to the above ingredients a little moon-earth, 
which in Greek is called Aphroselenos [i.e., foliated 
selenite ]. 


2. Again, making gold 


Melt 1 oz. of silver, 5 oz. of copper and 1 oz. of 
gold. Again, take sand and press it onto a level place. 
Cool until it is dry, and mix again some salt and 
roast in the furnace for a day and a night. After- 
wards take it out and wash it until the salt runs ОЁ; 
and again dry it and knead it in vinegar and set it 
aside for a little until it absorbs it and dries out. 
Then again put into the furnace a piece that has not 
been washed and do this once and again; knead it in 
vinegar every time you put it into the furnace. Now 
you ought to put it into the furnace four or five times 
until it becomes almost as if it is all cooked away ; and 
when you take it out use a silver withdrawing tool, 
which in Greek is called elquison. Take a weight 
equal to the former amount, mix it all together and 
grind it. 

Then melt separately the two kinds of material 
that you have concocted [i.e., the residual gold and 
the salt-containing cement which now contains silver ] 
and sprinkle them gradually [onto a lead bath (?)] 
until it is used up. Then cool it and you will find 
that hard lead has been made Melt this together 
with cepsonium, ie., kneaded ashes. As is shown 
according to the Key, psomion is ash kneaded with 
water, which you lay underneath in the furnace to the 
thickness of a finger.“ 


3. Again 


Take only a little for experiment when you do it 
once until you learn it thoroughly. Take 1 oz. of 
reddish Cyprian copper in solution [?, fosios], 1 oz. 
of quite good silver, and melt it with chaff, until when 
hammered out it does not make a noise, and then 
melt it together with 1 oz. of gold and the same 


x This chapter is a confused account of the cementation of a 
gold-silver-copper alloy by prolonged heating in a sand-salt- 
vinegar mixture, followed by alloying the residual metal with 
lead (supposedly in a scorifier) and finally cupelling on a bed of 
washed and compacted ashes to yield gold. The cement is 
separately scorifed and cupelled to recover the silver absorbed 
in it. It does not, of course, make gold as promised by the title, 
or even increase its apparent amount as would the recipes in the 
next chapter and others in which chemical treatment of the surface 
of gold alloys is used to improve their color. For a description of 
the furnace for cementation see chapter 246-A. 
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amount of natron. Then turn face to face two little 
bowls, i.e., two hollow earthenware pots, and put 
inside them the widened (i.e., hammered out) melt 
that has been prepared, and mix in antisma. What 
had been a little bead of copper is now turned into a 
little bead of 4 oz. of silver [S]. In the bead we 
find more than an equal amount of gold. [Take] 
one part of Pontic sinopia, 2 parts of common salt, 
grind them all together, lay the sheets on the bottom 
and sprinkle [the sinopia and salt mixture] over them 
and coat them with pot clay so that they cannot 
breathe. Put fire under them until you feel it is all 
right. Take them out and you will have the very 
best gold.!5 


4. Again 


Mix 4 parts of silver, 4 parts of Cyprian misy, 7 
parts of pounded and sifted elidrium and 4 parts of 
sandarac. Also melt silver and sprinkle the above 
materials on it, and melt with a strong fire, stirring 
everything together until you see the color of gold. 
Take it out and quench it in cold water and keep this 


16 This chapter provides a moderately clear description of a 
process for giving a pure gold surface to an alloy containing 
approximately equal parts of copper, silver, and gold. The sheet 
metal would acquire a silvery-white coating as a result of anneal- 
ing in air and pickling (as in blanched billon coinage) but the 
final cementation in sinopia and salt would eventually remove 
everything but gold from the surface. 

Other recipes incorporate misy with the salt and sinopia. 
Misy, ferric sulphate, is as potent as sulphuric acid and it acts, 
even when cold, to corrode the alloy deeply, leaving in situ а 
layer of nearly pure gold that is porous but easily consolidated 
by burnishing or slight heating. This mixture is actually more 
effective than a cementation in brickdust and salt, for heat 
sinters the porous alloy and so inhibits penetration of the cor- 
rodants at the same time that it enhances the continual diffusion 
of the underlying base metals to the depleted surface. The 
chemistry of the reaction with misy is closely analogous to the 
assayer's parting operation with nitric acid acting on inquarted 
gold (an intentionally-made alloy of gold diluted with three 
times its weight of silver). The decorative use of parting by 
nitric acid may perhaps have preceded its quantitative applica- 
tion, and it is interesting to note that sulphuric acid, the successor 
to misy, returned to dominate the commercial separation of gold 
and silver in the nineteenth century. 

Related processes appear in chapters 4, 16, 19, 20, and 27. 
Chapter 26 is headed "A doubling of gold." Although this 
recipe does not specify the necessary dilution by alloying, the 
adjacent ones do, and there is little doubt that the operation was 
the basis of the later alchemists’ favored process known as 
multiplication. 

The production of a pure gold surface by this kind of low- 
temperature reaction on a dilute alloy of gold was one of the 
most important techniques used by South American goldsmiths 
in the millennium before the Spanish conquest (see H. Lechtman, 
1973), and it was also used by the Japanese in gilding their fine 
Oban coins. In Europe it was replaced by more economical 
methods of gilding with amalgam or gold leaf, although gentle 
heating with vitriol, salt, and iron oxide continues to this day as 
a means of very superficially improving the color of legal karat 
gold alloys. 

For a general discussion of the role of color in the history of 
metals see Smith (1974). 
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mixed concoction in a bowl. Equal parts of Cyprian 
misy, sandarac and elidrium: and make a soft unguent 
of them, melt the silver, and while it is still hot, pour 
it into the same unguent. 


Nota Bene!’ 


5. The recipe for the most gold 


Take copper that has been hammered out when hot, 
and grind filings of it in water with 2 parts of crude 
orpiment so that it becomes as viscous as glue, and 
roast it in a small pot for 6 hours and it will turn 
black. Take it out and wash it off, then add an equal 
portion of salt and grind them together. Then roast 
it in the pot and watch what happens: If it is to be 
white, mix in silver, if yellow, mix in gold in equal 
portions, and it will cause wonder. 


6. A recipe for gold 


Take 2 parts of goat's gall, 1 of ox gall and 3 times 
as much elidrium as of the above materials, and grind 
them with vinegar for 10 days. [This is the first 
composition.] Then take Lycian or Arabic saffron 
and grind it in a Theban mortar in the sun during the 
dog days; and add very sharp vinegar and grind it 
until the saffron disappears and is used up. Now 
put in a sixth of vinegar, the more the better, and 
let it dry. Then take the frog-green ore which others 
call copper, grind it very fine, and mix in saffron. 
[This is the second composition. ] 


| i.e., gold 

Then take |crisantimum, which painters use, which 
they call pusa, Llampusa, S] and grind it in the same 
way, and you will have it for use. [This is the third 
composition. ] 

Now use it in the following way. Take as much 
silver as you want and melt it and add finely ground 
salt, and stir it continuously until the silver melts. 

Afterwards let it coagulate, and while it is still hot 
pour it into sea water. Then melt it again and into 
1 pound of silver put 2 oz. of the first composition, 
stir it vigorously and again let it coagulate. Then 
put it again [into the fire], melt it and add 1 oz. of 
the second composition. Stir it very well in the same 
way, and again pour it out. Again, melt it a third 
time and add a sixth of the third composition, and 
you will have it. Now, stir with a new iron rod. 
Watch it whenever you stir it, and when it seems to 
have become uniform, again mix in silver until it 
appears to you to be good. 

These are the recipes: First this one. 

Take 2 parts of goat's gall, 1 part of ox gall, 3 times 
as much elidrium as of the above materials, i.e., 9 
parts, and grind them with vinegar for 10 days. 


16 Written in the margin in a later hand. 
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7. The second recipe 


Grind Lycian or Arabic saffron in a Theban mortar 
with very sharp vinegar in the sun during the dog 
days until the saffron disappears and is used up. 
Put in a sixth part of vinegar, and the more the 
better and let it dry. Then take frog-green [ore] 
which is copper, and grind it very fine, and mix in 
saffron. The third recipe: Take crisantimum, which 
painters use, which they also call pusa, and grind it 
in the same way. 

Now, you will have these compositions ready and 
according to what has been said above, you put into 
1 pound of silver 2 ounces; into an ounce of silver, 2 
scruples of the first composition. Of the second 
mixture or composition, into 1 pound of silver put 1 
oz., into an ounce of silver, 1 scruple. Again of the 
third composition, into 1 pound of silver you put 1 
ounce, into an ounce of silver, 3 siliquae. 


8. A recipe for gold 


You hammer out several sheets of pure silver and 
lay them down onto a preparation, which will be 
revealed, and sprinkle on them [more of the same 
preparation ] and melt them until they are all reduced 
into one. Now, this preparation is what is called 
Offa: Take 4 scruples of gold, 1 oz. of Macedonian 
glue, 1 oz. of live sulphur, 1 oz. of natron, an entire 
pigs gall, [S], 2 oz. of soot [S], 1 oz. of Spanish 
minium, a whole fox gall, 1 oz. of elidrium, 1 oz. of 
Lycian saffron, and you make a potion containing 
iron in which you put all this together, and with this 
preparation [do] as above, and you apply it under- 
neath the sheets and sprinkle it on top. Now into 
1 pound of silver you put 1 oz. of the preparation 
alum [S ] melt, and it will be gold. 


9. Again 


Take as much gold as you want and twice as much 
imported misy and the same amount as the misy of 
thick pyriapian filings of good copper or Cyprian 
copper that has been melted. Mix them both to- 
gether and make a gold tube into which you deposit 
the three preparations. And so melt it, cooling as 
necessary, and take it out of the furnace and wash 
it off. You will then find the greatest weight of 
gold; and when this has touched the fire, it will 
become better. Mix in some cadmia or Trachian 
stone—it is yellow and laminar, i.e., flat or milky 
[ S ]-—until it appears to you perfect gold. 


10. Again, a recipe for gold 


Take 2 parts of pyrite, i.e., firestone, and 1 part of 
good lead and melt them together until they become 
like water. After this add lead in the furnace until 
they are well mixed. Next, take the product out and 
grind 3 parts of it and with it grind 1 part of good 
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calcitis and roast them until it turns yellow. Melt 
some copper which you have previously cleaned and 
add some of the preparation to it by eye, i.e., to the 
best of your judgment. It will become gold. 


11. Again, excess of gold 


Take $ of the purest gold, 1 Cyprian copper, [and 
i magnesia (S)] and melt them together. File it 
with a goldsmith's file and add 7 oz. of quicksilver, 
grind them together, and add a little vinegar and a 
little salt until the quicksilver absorbs the filings, and 
it will form an amalgam. Leave it to dry for 7 days 
іп а glass jar. Afterwards take 4 siliquae of prepared 
native sulphur, some sandarac prepared from the 
fusca salsa, and 2 siliquae of yellow bubulus, and some 
orpiment that is made from Scythian vitriol," and 1 
siliqua of vulture gall. Grind them together and 
spread them over [other] amalgam. Carefully stop 
up the mouth of the jar and lute it with gypsum and 
roast it in the upper compartment of the furnace for 
three days and nights; and on the fourth day transfer 
the jar to the lower compartment of the furnace, so 
that it may become a sort of straw color. Then take 
it out and lay it aside. Now take 3 cyathi of silver 
and a quarter of certified gold and melt them and 
you will find out how it behaves, a sacred and praise- 
worthy secret. 


12. Again, making gold 


Take 5 cyathi of gold, 2 cyathi of certified copper 
and melt them together; then file them finely and 
add 16 quarters of quicksilver that is made from 
minium!? and grind the filings together. Add a 
little very sharp vinegar and some salt, until the 
quicksilver absorbs the filings and it will become an 
amalgam. Then let it cook for 7 days. Now this is 
the preparation: 1 siliqua of sulphur, 1 siliqua of 
sandarac, 1 siliqua of orpiment made from Scythian 
vitriol, and 1 siliqua of vulture gall. You grind all 
these together and spread out the amalgam in a flask. 
Lute the mouth of the flask with gypsum and roast 
it in the upper compartment of the furnace until it 
becomes straw colored. Now take 4 quarters of the 
silver called signatum [i.e., stamped by an assay 
office? | and 4 quarters of the gold that is in the flask. 
Melt them together and you will find it. 


13. The coloring of gold from horny 
copper which should disappear 


Grind 1 part of copper, 1 part of ox gall, 1 part of 
roasted misy, heat them and you will see what 


happens. 


17 Scithicum atramentum. See footnote 13 to chapter 1. It 
is hard to see how orpiment could be made from it. 

18 The confusion between minium (red lead oxide) and cinna- 
bar (red mercury sulphide) was not uncommon. 
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14. The coloring of gold which does not fail 


Take 1 oz. of fissile orpiment, 4 oz. of pure, reddish 
sandarac, 4 oz. of the substance of magnesia, 1 oz. of 
Scythian vitriol, and 6 oz. of Greek natron, like 
ordinary natron. Grind the orpiment extremely fine 
until it is like mud. Now mix them all together and 
add very sharp Egyptian vinegar and ox gall. Grind 
them together and make them muddy and dry in the 
sun for 3 days. Grind and put in a flask and roast 
in the furnace that you know about for 5 days. 
Afterwards, take it out and grind it, add 5 oz. of 
ground gum, then add water and make it like mud 
and you will form a salve. Now you take 1 part of 
prime gold and 1 part of the salve. Melt the gold 
and put it into the salve. When the gold becomes 
green and so that it can be ground, melt 1 part of the 
colored gold and 1 of silver and you will find gold. If 
you want to make it prime gold, melt 4 parts of the 
colored gold and 1 part of common gold, and you will 
find the best and proven gold. Keep this as a sacred 
thing, a secret not to be transmitted to any one, and 
you will not as a prophet have given it away. 


15. Another recipe for gold 


Melt together 4 parts of copper and 1 part of silver 
and add 4 parts of unburnt orpiment, i.e., raw eureos 
[5 ] and after heating it very strongly, allow it to cool 
and put it in a pan. Coat it with potter's clay and 
roast it until it becomes cherry-red. Take it out, 
melt it and you will find silver. And if you roast it a 
great deal, it becomes elidrium. Апа if you add 1 
part of gold to this, it becomes the best gold.!? 


16. Again, the same 


Take gold made in this way, hammer it out into 
sheets the thickness of a fingernail and take 1 part of 
Egyptian sinopia and 2 parts of salt. Mix them 
together and apply a first coat of it over a sheet and 


19 The same recipe reappears under different titles as chapters 
83 and 209. In the former, elidrium becomes electrum in the 
text, but not in the heading. The word euri in S is omitted in 
P, chap. 15, while in 83 it becomes curatum and in 209 eurem. 
Pliny (37, para. 161) has the word eureos (genitive eur?) “ап un- 
known precious stone” (dict.). The normal accusative form would 
be eureum, easily corrupted into eurem. The curatum may then 
be explained as a scribe's misunderstanding of eureum (c and e 
being readily confused) and his attempt to emend from an un- 
familiar word, eur/e/um, to a familiar one, cur/at/um. At all 
events it clearly refers to unburnt orpiment. In some recipes 
orpiment is used іп the burnt condition (supposedly then АѕгО;), 
in others it is specified as golden-colored, while it is most often 
used raw. The operation described in this chapter would make a 
white copper-silver-arsenic alloy which would hardly answer to 
any realistic test for a yellow metal (except perhaps superficially 
if its gold content were enriched by oxidation and pickling as 
described in footnote 15 to chapter 3) but it might make a fair 
fake electrum. In most other places where it appears, elidrium 
seems to be a mineral, for it is brittle enough to be crushed and is 
yellow. 
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when you have coated it over, seal it with potter's 
clay and roast for 3 hours. Then take it away and 
you will find the best gold, without fault.? 


17. Making green gold with or without melting it 


1 part of liquid alum, 1 part of Canopian balsam 
(which is used by goldsmiths), 2 parts of gold; melt 
these all together and see what happens. 


18. Making proven gold 


Two parts of armenium, 1 part of zonitidos [S]. 
Grind them all, add a fourth part of bull's dung and 
an equal part of cadmia. Melt it and it will be 
rather heavy. Do the same thing also in copper. 


19. The cooking of gold 


Mix equal parts of ground salt and fissile alum into 
1 oz. 3 scruples of Cyprian misy and grind them 
together. Prepare a new fire-pan; make thin sheets 
of gold and stack them one on top of another [with 
the compound] between. ЕШ up with charcoal and 
set it on fire three times. 


20. (A recipe for) gold 


2 oz. of iron rust, 2 oz. of loadstone, 2 oz. of foreign 
alum, 7 oz. of murra stone and some gold: grind them 
with wine; it is extremely useful. Now there are 
some people who do not believe what a great useful- 
ness there is in humors—these are the people who do 
not themselves make a demonstration. But if they 
do this, they will have to grant that there are some 
things to be marveled at. However, they should do 
it this way: ie, by mixing them, melting them 
together and putting them in a goldsmith's furnace. 
When the bellows are applied, its nature will be 
found. 


21. Making a heavier gold 


When you work in perfecting gold, in order that 
your labor and care may not be in vain but will also 
produce some profit, the making of a mixture will be 
no mean advantage. When the gold has taken on 
the appearance of a fiery color, take 2 pennyweight 
of filings of Indian iron, grind them very well and 
put them into the gold. Then hammer out a sheet 
[from the gold], but not a thick one. Now, use 
misy and hide it in another [sheet]; and when it 
seems to be going well, heat it a little, so that it 
seems just to have touched the hearth. Then when 


2 Chapter 246-A describes a method similar to this for super- 
ficially cementing sheets of a gold-silver alloy. See also chapter 3. 

21 Berthelot (1893: 1: p. 38) points out that this is a corruption 
of an older recipe to test gold. Recipe 43 in Leiden papyrus X 
also describes a procedure to detect the alloy in gold by the colors 
formed by superficial oxidation. 


? 7. An abbreviation for ter. 
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you take it away, put it in a new pan and cover it. 
Now, in the cooking of a sheet, use misy. Clean it 
energetically and weigh out as much as you want. 
Depending on how much there is, mix in 2 parts of 
natron and 1 part of black lead. Міх the unguent 
with water; arrange it on leaves or on a thin piece 
of cork and, when you have dried it, melt it with 
black lead and leave them until they are burned into 
each other and there remains what you want. 


22. The uniting of gold and 115 reshaping 


Take 5 oz. of gold and make tubes and take equal 
amounts of brass filings, fissile alum, Cyprian misy, 
and rock salt. Melt until everything is separated. 
When you have hammered out the preparations, 
shake them out from there, put a tube into the 
melting furnace, and some Theban natron, and so 
melt it. When you weigh it out, you will find it has 
been doubled. When this is put into the fire and 
beaten, it will recover its original color. 


23. Again, the melting of gold 


Melt 2 parts of gold, 2 of silver, 1 part of copper 
sheet. 


24. How an assay of gold should be made 


4 parts of silver filings and one part each of cadmia, 
sinopia made from misy, and burnt copper: grind all 
this together and wash with wine [S]. When the 
mixture is clean, make a little pellet [of it]. The 
nugget will melt and join into one. With this melt 
4 parts of gold.” 


25. An operation with gold 


Melt 2 parts of gold, 2 of silver [S] and 1 part of 
copper sheet. Mix 4 parts of silver filings with the 
above-mentioned materials and grind them all to- 
gether with wine and wash them. When this mixture 
has been made clean, make a little pellet and it will 
be in the form of a nugget. When this has been 
melted add to it 1 part of gold and so melt it all 
together. 

26. A doubling of gold 


Prepare 4 oz. of gold, 2 oz. of misy and 2 oz. of 
sinopia. Melt the gold until it is lively. Mix in 
those two (the misy and sinopia) during the melting, 
and take it out. 

| 27. Another way 


1 part of gold, likewise 1 part of silver and 1 of 
copper: make a sheet the thickness of a fingernail. 


?3 Follows ©, e£ plumbi molibdinis. Molybdinum was loosely 
used for plumbago (black lead) and molybdenite as well as for 
some compounds actually containing lead. 

^ This is a recipe for an alloy and has nothing to do with the 
assaying promised by the title. 
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Coat this below and on top and add 1 part of roasted 
misy as a coloring matter. Roast for 2 hours; take 
it out and you will find the gold doubled. 


26. Another way 


Prepare 1 part of prime brass filings, so that they 
can easily be melted, 8 minas of Samian cadmia, 8 
parts of roasted misy, 12 of demnas [S]. Melt care- 
fully with this mixture. 


29. Another way 


Mix 1 [part of] the juice of the carpathum tree, 
which is a teardrop like the gum from the tree in 
which arborinum is engendered. Though some people 
want the herb or tree [that grows] in Egypt. 


30. [A gold ink} 


Grind together minium, mountain sand, gold filings, 
and alum with vinegar; and cook it in a copper pot, 
and stir. The color of this writing lasts for years. 


31. [А golden sealing wax | 


Mix 2 oz. of reddish natron and 3 oz. of minium. 
Grind with vinegar, add a little alum and leave it to 
dry. Then grind it and lay it aside. Take about 
half an obol of gold filings and 1 oz. of gold-colored 
orpiment. Mix them all together, grind them and 
pour over them pure gum soaked in water. Take it 
out and seal what you want, whether a letter or 
tablets. Leave it for two days and the seal becomes 
hard. 


32. Another way 
Put in juniper juice, which is called bero inbriome. 
33. Making hard gold fluid, so that її 
comes out of the fire better 


File refined gold with a fine file and thoroughly com- 


minute it. Put it in a mortar of serpentine or rough 
porphyry, where it can be ground well. Add very 
sharp vinegar and grind them together. Drench it 


as long as it is black and pour it off. But when the 
vinegar gets its own color, then at last you put in 
either a grain of salt or at least afronitrum and it is 
made liquid so that one can write with it. Then you 


store it, as in a kind of mine, in a large glass jar, with 


25 The titles of chaps. 30 and 31 actually both read aliter, 
"another way." Chaps. 30 to 35 and 68 to 71 describe the prepa- 
ration of gold paints or inks for chrysography. In order that the 
gold should disintegrate and not compact together by grinding 
it is necessary to mix it with salt, honey or other material that 
is later washed away, or to render it brittle by alloying with 
mercury or lead, which is subsequently removed. Many of the 
inks were 'extended" with yellow materials such as orpiment, 
litharge, or saffron. Sometimes no gold at all is used. All need 
some adhesive. See Alexander (1966). 
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a little gum to hold it fast. In this way also silver, 
brass, and iron can be made liquid. Now, in order 
to make the gold shine after you have written with 
it, rub the letters with the shell of a sea snail or with 
а boar's tooth. 


34. L4quefying gold 


Take 1 part of honey [melaneum, S—elan ], 3 parts 
of orpiment, and 1 part of gold. But thoroughly 
hammer out the gold as much as you can, and cut it 
up with shears. Add 1 part of quicksilver and 1 
part of very sharp vinegar and mix them all together. 
Grind them thoroughly in a mortar and add gum, and 
write with this ink and burnish it with a tooth. 


35. Making liquid. gold 


2 parts of gold-colored orpiment, 1 part of elidrium 
and 1 part of litharge, whose color should be golden. 
When you have ground these, pour them into a pot. 
Next take 24 square gold sheets. Grind as much as 
you want of these in a clean pharmacist's mortar, 
with the addition of a little salt. When it looks to 
you like ground sand, add fresh water, grind and wash 
it off; but do this by continually adding water until 
you see that the gold is pure. Then add those 
preparations [ground orpiment and litharge and] a 
little ground gum, but not enough to make it sticky. 
Drip onto it an extract of saffron and grind every- 
thing together, so that it has the consistency of ink. 
Place it in a shell or a glass pot; and when you want 
to use it, first smear the reed pen with liquid alum, 
then dip it in the gold and write. When it is dry, 
rub it thoroughly with a tooth. 


36. Softening gold so that you may form a seal in tt 


Cook down some fissile alum in water, put in quick- 
silver and grind them together in a mortar, sprinkling 
in 1 part of ocher and saffron with pure glue and calf 
gall. Grind them together and use them. 


37. The liquefying of gold 


Take tin, melt it with quicksilver, and leave it to 
cool Grind it thoroughly in a mortar with fissile 
alum and cover it with the urine of a boy. In this 
way it will become liquid and when it is of the con- 
sistency of a scribe’s ink, write your work with it. 
When the letters are dry, separately grind Lycian 
saffron with pure glue and with this write [over ] 
what you had already written, and when it dries, rub 
it with a tooth. But if the tin solidifies, [i.e. com- 
pacts during the grinding] melt it again and mix it 
well with [more ] quicksilver. 


26 Although litharge is naturally yellow, a pigment bright 
enough to be called golden might perhaps be what is now known 
as tin-lead yellow. This has not been identified in any actual 
painting, however, until about 1300 А.р. 
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38. How gold can be made liquid without fire 


Take thin gold and silver sheets; grind them in a 
very hard mortar with salt and Greek natron until 
they are indistinguishable and seem to you to be 
thoroughly ground. "Then you add more water in the 
same way and wash it off ; and, when the gold remain- 
ing in the mortar is pure, grind in a little efflorescence 
of copper and ox gall, and so write with it. Keep it 
in a glass pot and when it has become dry grind it so 
that it becomes more lively. Now write with a reed 
pen or with a painter's brush. If you want what you 
are writing to be spread more lavishly, separately 
grind 4 parts of fissile orpiment and 1 part of elidrium, 
together with the above-mentioned substances, sift 
and mix. Grind as much as seems to you to be equal 
to the gold in the mortar. Grind, as described above, 
and write. When it is dry, polish it with a woolen 
polishing cloth, or with natron. With this you also 
paint on glass, on marble and on statues. 


39. Writing gold letters 


Take a sheet of malleable gold, cut it up into tiny 
pieces and put it into a glass pot. Add enough quick- 
silver, leave it until the gold liquefies, and transfer it 
to a mortar. Grind the quicksilver thoroughly. 
Now, when you see that it is well ground, add misy 
and copper, and grind the same way until the quick- 
silver is no longer distinguishable. Then put in misy 
until it looks to you like copper, and leave it to dry. 
Add sufficient liquid glue, grind and, using a paint 
brush, write whatever you want to have in color in 
the way that you have learned. 


40. Another way 


You melt lead several times and quench it in cold 
water. Then melt some gold, quench it in the above- 
mentioned water that has been used for the lead, and 
it becomes brittle." Then you grind the gold 
thoroughly with quicksilver. Thoroughly clean the 
dregs as you know how, mix in liquid gum and write 
after you have dipped the reed in liquid alum. Clean 
the alum with salt and the best [S] vinegar. 


41. Another way 


Dye gold [powder] with Indian dragonsblood and 
put it in a glass pot. Surround it with coals, and it 
will immediately liquefy and become fluid enough for 
you to be able to write with it. 


27 Although gold containing lead is indeed brittle and easily 
reduced to powder consisting of individual crystal grains, it is 
hard to see how molten gold could pick up enough lead from the 
water to be affected. The idea, however, persisted for centuries. 
Cf. chap. 71 which seems to be an independent Latin translation 
of an ancestor of this chapter in some other language. 
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42. Another way 


Take tin and rub it with your fingers; and when 
they begin to get black, rub gold with them until it 
takes on the same blackness. Then melt it, solidify 
it, grind it and do as you have learned. 


43. Making inscriptions with gold, 


according to the first method 


1 part of elidrium, 1 part of broken resin, the white 
of 5 eggs by number, 1 part of gum, 1 part of gold- 
colored orpiment, 1 part of tortoise gall, 1 part of 
carcale scrapings. The weight of them all, after they 
have been pounded, should be about 20 denarii. 
Then add 2 drams of saffron. This works, not only on 
papyrus and leaves of vellum, but also on marble and 
on glass. 

44. Another recipe for gold 


Mix native sulphur, the skin of a pomegranate, the 
insides of figs, a little fissile alum, and liquid gum. 
After adding a little saffron, write. 


45. Again, another recipe 


The yolks of 3 eggs, and the white of 1, and 4 oz. 
of gum, and 1 oz. saffron and 1 oz. of rock-crystal 
filings, and 7 oz. of gold-colored orpiment. Grind all 
these thoroughly together. Dry them for 2 days on 
end and then they are put back into saffron. So 
you write what you want. 


46. Another writing in gold 


1 part of elidrium, 1 part of orpiment, 1 part of 
tortoise gall, 1 of fissile alum and 1 part of the skin 
of a pomegranate which is gold-colored inside, 1 of 
gum, and 5 eggs. So let the weight of all these be 
20 oz. [ Add ] 2 drams of saffron. 


47. Another golden writing without using gold 


Cook down in a pot the juice of a mulberry or fig 
tree and [add] to the juice a quarter part of alum, 
and smear it on the vessel that is to be gilded and so 
gild it. Before doing this smear it with a quarter 
[part of ] myrrh, or the juice of a mulberry or fig tree, 
and so gild. 

48. [Another kind | 


Melt red natron and salt together, and smear it 
with water and you may make whatever work you 
want. 

49. [Another kind ] 


Take a lump of [caked powdered ] gold, put it in a 
glass pot and add ox gall. When it has been thor- 


28 [n L the units, in this chapter but nowhere else, are de- 
noted by y supposedly denarii as in P, chapters 276 and 277. This 
chapter is not in S, It is a highly corrupt version of No. 74 in 
Leyden X. 
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oughly thickened, leave it for 3 days. Then when 
you have learned that it has become liquid, slowly 
pour out the gall, and add salt water to the liquid 
gold. Now, transfer both to a clean copper pot, and 
warm it. Take it out and dilute it. Then, when it 
is dry, mix in liquid glue and so paint. Certainly, if 
it should not become liquid in 3 days, leave it alone. 


50. Gold-colored writing on parchment, marble and 
glass, so that it seems to be made of gold 


Mix gold with verdigris, grind it, and smear it on. 
Or grind quicksilver with a woman’s feces, and smear 
it on. 


51. The gilding of glasses, on a reed, and on copper 


Put hyacinth color, which painters use, into salt and 
stir until it becomes liquid. Then smear the gold 
with it and dye it, up to four times. 


52. Getting the gold color that you want 


40 oz. of gold-colored orpiment, 15 drams of quick- 
silver, 10 oz. of chrysocolla, 20 oz. of foreign wine, 1 
of elquima, 2 obols of black lead, 2 oz. of sulphur, 
20 oz. of Gallic copper filings, 4 oz. of very white 
cucumber leaf: Pound these all together and sift them 
in a small coarse sieve and throw away the woody 
stuff that remains. Then knead them with the white 
of 50 eggs and let them dry. Pound them again and 
knead them with liquid gum and eggs, until it has the 
consistency of honey; then put it into a mold and 
leave it for 3 days. Then take it out and you will 
have a seal of gold better than the real thing. To 
avoid being called dishonest, keep the recipe secret. 


53. The liquefying of gold for a painting 


Orpiment and cuttle-fish bones and the efflorescence 
of copper, in equal portions: sandarac, gold-colored 
litharge, and egg yolks, in equal portions: with the 
above grind gum-tragacanth and goat gall. When 
you have mixed this with the gall liquid alone, use it 
on a strip on which you impress a seal. Run through 
this the materials that are to be coated. Make your 
seals with a filed iron [die] that is burnished, not 
rough, and coat it with smoke from burning incense. 
It will be a marvel. 


54. Making [figurines of | green [ата red | 
gold. [ and. silver | 


Take 4 parts of gold, 2 parts of silver, and melt 
them together; and when you have melted them, 
make it into one or another male figure that you 
want, and you will have a manly color—no mean 
display, and a delight that affords to living men the 
color of living figures. 
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But if you want to make it red, mix 1 part of 
Cyprian copper. Melt prime copper a number of 
times until it becomes brick-colored, and melt it with 
the above-mentioned weight [of gold ]. 

Now, if you want to mold a female figurine, take 1 
part [of gold ] and 4 weights of silver, and the mixture 
is made, showing a female body that gleams when it 
is polished. After this it has been found how there 
may also be made black figurines of gods from gold, 
silver, copper, and other alloys. The mixture and the 
operations will be shown in the following. 


55. The gilding of everything that you want to gild, 
whether tt be a vessel of silver or copper 


Take an extremely thin gold sheet, shear it into tiny 
pieces and put it in a mortar. Add a little quick- 
silver and leave it for a short time. Afterwards, add 
some natron and vinegar; rub it thoroughly with a 
pumice stone until it has the consistency of glue on 
account of the abundance of quicksilver. And now 
you put it in a clean cloth and squeeze it, so that 
most of the quicksilver comes out. Then you take 
the vessel [that is to be gilded], polish it with fine 
pumice, heat it, and while it cools coat it with the 
amalgam, and you heat the vessel a second time and 
again coat it and put it on the fire. And the gold 
alone becomes enriched. After a little when the color 
pleases you, heat the vessel and put it into a blacking 
liquid, i.e., the boot dressing, with which leather 
things are blackened. And then rub it. But if you 
were gilding a copper vessel, after you have polished 
it, coat it with liquid alum, for it will [then ] receive 
the amalgam. 


56. Painting black on a gold vessel, 
so that you think 11 is inlaid 


Melt together equal parts of silver, red copper, and 
lead, and sprinkle native sulphur over it. When you 
have cast it, leave it to cool, put it in a mortar, grind 
it, add vinegar and make it the consistency of the ink 
with which writing is done. Write whatever you wish 
on gold and silver [vessels]. And when it has hard- 
ened, heat it and it will be [as if] inlaid. Melt it 
like this: carve charcoal and so put the silver and the 
copper in it and melt them (and while you are heating 
them add in the lead, then the sulphur).? When 
you have mixed it, pour it out and do as was said 
above.” 


29 The words in parenthesis are interpolated in a later hand. 

0 This recipe, which is repeated almost verbatim in chap. 206, 
describes the making of niello, but it is applied as convex writing 
in relief on the gold or silver surfaces. Such treatment is rare 
in Europe, where niello was more commonly melted into en- 
graved lines or champlevé areas and polished level to contrast 
with the ground in color only. Sasanian and Byzantine silver 
with niello in fairly high relief is known, but the metal was 
prepared by coarse chisel cuts to help anchor the niello. This is 
quite different from the ''ink" described here. 
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57. [Decorated work | 


Take the stone androdamas,* grind it and mix in 
some chrysocolla and apply both [to the vessel]. Put 
it in the furnace and wait till it is well cooked, and it 
will be decorated. 


58. [Nello] 


Melt silver and when it is red hot add sulphur, and 
stir. Then leave it to cool. Grind it well; coat [the 
vessel] with it, adding natron and oil. All these 
things are uno veda? before they become anything. 


59. To show ornamented gold and 
ornamented work of copper 


Take 3 parts of the best gold, 4 parts of Macedonian 
chrysocolla, 1 part of efflorescence of copper, 3 parts 
of the best silver, and add the preparation. Sprinkle 
it with a little reddish natron, and melt it over a slow 
fire. And, when you have mixed it into the ground 
chrysocolla, take it out and work vigorously, making 
whatever kind of work and stamped design you want. 


60. The gilding of tin sheets 


Take leaves of tin, dip them in vinegar and alum, 
and glue them together with glue made from parch- 
ment. Then take saffron and pure (i.e., clear and 
transparent) glue, drench them both in water with 
vinegar and cook them with filings [parchment scrap- 
ings? ] over a slow fire. When the glue shines, coat 
the tin leaves [with it] and they will appear golden 
to you. But be careful not to add elidrium. Now, 
if you have everything already ground, do not add 
glue, for your work will be hardened. If it has been 
stiffened with glue, for gold writing add elenusia, so 
that you may extend 1. 


61. An easy way of gilding 


Grind gold-colored sandarac and fissile orpiment 
and gum-tragacanth with goat gall and the inner 
parts of an egg. First coat the new work with oil. 
When it is dry, it will have a color like gold at its 
best. 


31 Pliny (36 Para. 146) cites one Sotacus to the effect that 
androdamas is a black hematite. If it were marcasite, this recipe 
might give an iron-copper sulphide as an inferior niello. Chryso- 
colla is presumably gold solder, i.e., verdigris or some other copper 
compound for use as in chapter 117, but if it were borax or if 
some other glass-former were present the mixture would make a 
fair glaze for decorating pottery. 

3 Meaning unknown. 

33 Chapter 204 is a duplicate of the first half of this chapter, 
except for reading effluxerit for effulserit. Elenusia may perhaps 
be linseed oil. 
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62. Coating surfaces? 


Burn gum and grind it with water and coat the 
material. Then place them on a smooth stone and 
put it into the fire. Smear them with the above- 
described preparation, and their surfaces will be 
coated. 


63. Again 


Coat the pieces lavishly with ceruse and Greek 
natron together with ox glue. 


64. The application of gold to iron 


Heat the iron gently and smear resin on until it 
smokes, and place [the gold] on. When you have 
wrapped a cloth around the pure stuff [gold] on the 
iron, bind it. 


65. For gold to increase 


7 oz. of copper, 6 oz. of gold-colored orpiment. 


66. Making gold 


6 oz. of copper. 


67. The duplication of gold 


1 part of silver filings. Italian chrysography from 
a woolen polishing cloth. The gilding will be easy, 
if you do the same things. 

(A liquefaction of gold: put ox gall in a new pot, 
and leave it in the new pot for 6 days; next, wet it 
and, when you take it out, join it and mix.)?? 


68. [Writing in gold | 


Take gold and put it in a new pot, and add ox gall. 
Grind it for 3 days and, if you see it has become 
liquid, gradually pour out the gall, and add fresh gall 
with vinegar. Then transfer the pure [gold] again 
into a copper pot; and when you have warmed the 
pot, wash off the pure [gold] and dry it. Coat the 
surface with water-glue, and so write. But if it is 
not made liquid within three days, leave it [to grind ] 
longer, and it will become liquid. 


69. [Giving to glass the nature of a stronger metal ]% 


Take a sound glass pot, hollow, in the shape of a 
mortar, and scraping it with an emery stone, scratch 


34 The word translated as coating, conjunctio, usually means 
the joining or fitting together of two separate objects. Here, as 
also in chapter 64, it clearly refers to the application of a protec- 
tive surface coating or varnish. 

35 This paragraph is interpolated at the foot of the page in a 
later hand. After this point in the manuscript the scribe ceased 
to apply numbers to the chapters and all enumeration is that 
supplied by Phillipps or his editor Way in 1847. (See note in 
introduction, page 9.) 

з This chapter, which is untitled and obviously out of place 
sandwiched between two chapters on chrysography, is exceed- 
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all its curved surfaces in a crisscross fashion. Put 
into a melting furnace some ashes from which glass 
is to be melted, and sprinkle them with raw dragons- 
blood. Now, if you do not have raw dragonsblood, 
make a preparation from the white of eggs and 
mistletoe juice, and sprinkle the ash in this blood, 
and then cook it. Now, after it is cooked, when you 
want to produce in glass the shape into which it is to 
be formed, coat the vessel with the same blood. 
When that is so done, you should know that fragile 
glass is formed into the nature of a stronger metal. 
Yet you can break it in this way. Take the blood of 
a cock and grind with it celidon-stone, mixing in 
some urine, but not using all the urine of one man. 
Then add gum tragacanth, and when they are all 
mixed together, put them into that glass pot. You 
will see that Arte et Ingenio vinci Ingenium.*” Again, 
if you put this itself [the glass] into a lead or tin 
vessel, it becomes solid like copper or iron, even 
though you don’t use cock’s blood. 


70. The same [gold | used as ornamentation 


Make a pot rough, as if it had been filed; and put 
Attic honey in it and with it coat gold that you have 
hammered out into the shape of a straw. Lightly 
pass your hand round it, and afterwards grind it 
until it has become smooth. Then after all the gold, 
or as much of it as you want, has been ground, add 
water to the honey and wash it delicately; when the 
honey has become liquid, you will find that the liquid 
gold settles; then use it as a coat. So, add sufficient 
ox glue, or fish glue, or gum, to that which has settled, 
which you should have in a pot for use. With this 
write letters and make seals. Coat and paint roofs 
with this, and everything that you want will look like 
gold, whether you paint or you write. When it is 


ingly obscure, but it is possible that it refers to the devitrification 
and hardening of glass that occurs when it is subjected to a long 
annealing process at a moderately high temperature. This was 
first studied systematically by R. A. F. de Réaumur in his paper, 
“L’Art de faire une nouvelle sorte de Porcelaine, . ou de 
transformer le verre en porcelaine," Mem. Acad. Sci. 1739 
(published 1741): pp. 370-388, but it must have been repeatedly 
observed by artisans who used glass vessels in distillation, sub- 
limation or other processes involving prolonged heating at in- 
termediate temperatures. The outer layer of lute composed of 
ash and blood would prevent the hot glass from sagging before it 
had hardened, and also serve to nucleate the crystallization on 
the surface, which would be aided by the scratching. Note also 
the suggested use of lead or tin, supposedly as a molten bath 
which would both heat and support the glass. For some sub- 
sequent history of the process and its influence on geological 
thinking, see C.S. Smith (1969). 

One of the chapter titles listed on fol. 5 of the Sélestat manu- 
script reads Vitrum quod non frangitur facere, but it is not present 
in the text and none of its associated chapter titles resemble any 
of the neighbors of the present one. Our title comes from the 
text itself. 

37 An epigram that can be loosely translated “Art and imagina- 
tion subjugate the qualities of matter.” 
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dry, rub it with a tooth, so that the coating looks 
brilliant. By this plan, indeed, you also liquefy iron, 
lead, and copper, and write and coat whatever you 
want. 


71. [Writing in gold ] 


Melt lead a number of times and pour it into water; 
and, when you have done this many times, remove 
the lead. In the same water into which you have 
been pouring the lead, [pour ] melted gold, and leave 
it there. For it breaks into tiny pieces; take these, 
grind them and they liquefy. To this add as much 
of the above-mentioned glue as you want; and use it 
for whatever you want. Now, indeed, the gum that 
is found in the deepest hollows of a tree holds the 
gold well if it is previously smeared onto glass vessels 
that are being gilded.*® 


72. [A recipe for silver | 


Take Cyprian misy, sandarac and elidrium in equal 
portions; and with water in which should be cooked 
the leaves of mountain sandarac, i.e., of wild poppy, 
which is also called ammoniacum; make a [paste] the 
consistency of glue, and melt silver, but the best 
silver. When it is hot, dip it into the above-men- 
tioned water. 


73. <A recipe for silver 


2 parts of Cyprian copper, 1 part of silver, 4 drams 
of sal ammoniac and the same amount of fissile alum 
and licorice. Melt them all together. Now if you 
want to work with this, you take the stuff squeezed 
out of thistle and ground raisins, and you put little 
lumps of this in a pot and cook very well, take them 
out and work by the fire. Dip [the silver] in the 
preparation that comes from the cooking. 


74. [Making brass | 


Take ductile copper of the kind which is called 
caldarium,® or fired copper, and hammer it out and 
make sheets of it. Spread these sheets out on the 


38 Cf. chapter 21. 

3 This phrase, on the first line of fol. 9 verso, is repeated in a 
marginal gloss in a later hand at the bottom of 9 recto, with 
another note defining sandarac as varnish gum. 

9 Note that caldarium copper (literally copper for kettles) 
is here described as fired, i.e., refined, copper in ductile sheets. 
This would be proper for making brass, and in his detailed ac- 
count of making brass Theophilus (Book III chapters 64 to 67) 
specifically calls for refined copper as the basis of the best brass 
for gilding, though not for the coarser kind used for casting into 
cauldrons and kettles. Pliny, however, says that caidarium 
copper is brittle and suitable only for making castings. To 
further confuse matters, in Mappa chapter 79 the ability to be 
extended in the fire is used as a test for caldartum copper (showing 
that it is not hot-short), but it is made by alloying copper with 
some earths and 20 per cent lead which would surely embrittle 
it, especially when hot! 
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bottom [of a pot] and sprinkle on them thoroughly 
ground white cadmia. This is engendered in Dal- 
matia, where coppersmiths use it. Lute the furnace 
thoroughly with potter’s clay so that it cannot breathe 


for а day. Then open up and if it is good, use it; if 


not, cook it with cadmia a second time, as above. If 
it comes out well, the caldarium copper is permeated 
throughout with gold [color ]. 


75. Making copper white 


When [copper ] begins to melt, add orpiment, not 
prepared, but fresh. 


76. For the dyeing of gold 


When it begins to melt, put in orpiment that has 
been prepared. 


77. Making copper white 


When copper has been melted, add unprepared 
orpiment and it becomes white, and something which 
can be ground [to powder]. Wash this fairly often 
with water, until it becomes clean; and take some of 
it, and you will find it to be yellow. Then wash it 
off with water and you will find copper like blood. 
To this add silver in the furnace and it turns into a 
silver like coral. Mix 1 part of this and 2 parts of 
gold, and you make a marvel. 


78. Making lead like silver 


Put into a cooking-pot 1 mina of lead, some efflores- 
cence of copper and 4 drams of ground pomegranate 
skin. Coat it with chalk and leave it until it is 
melted. 


79. A recipe for gold solder 


Melt together 1 dram of lead and 4 drams of copper, 
adding Samian earth, salt, and liquid alum and let 
them liquefy; and as soon as it begins to do so, clean 
it with a [flux] preparation. Now, if it can be 
extended in the fire, i.e., if it is caldartum,? dip it in 
vinegar and cast it into whatever shape you want. 
It will become extremely white. 


80. Changing copper 


Take 6 minas of salt and 4 minas of filings or 
scrapings [of copper]. Mix the filings in a pot with 
ground salt, sprinkling vinegar over them, and leave 
for 3 days and you will find it has turned green. 


*1 An earlier version from which this is faultily derived more 
plausibly says to melt it for a day, taking care that it does not 
evaporate (Berthelot, 1887, transl.: p. 292). 

42 This chapter seems to be unrelated to its title. On caldarium 
copper, see note to chapter 74. 
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81. [Writing in golden-colored letters ]* 


Grind 4 drams of litharge with dove feces and 
vinegar. After heating it, write with a stylus. 


82. Writing in silvery letters 


Grind quicksilver and lathe-turnings of tin; pour in 
some liquid vinegar and, when you have ground it, 
make it the proper consistency for writing. 


83. Making silver, elidrium, or gold from copper 


Take 4 parts of copper and 1 part of silver, melt 
them together and add 4 parts of unburnt orpiment, 
ie., eureos and 1 part of silver. When you have 
thoroughly heated them, let the mixture cool and 
put it in a pan. Coat it with potter’s clay, then roast 
it until it becomes cherry-red and melt it, and you 
will find silver. 

But if you roast it a lot, it will become electrum.“ 
And if you add to it one part of gold, it becomes the 
best gold. 


64. How black silver should be made white 


Take 2 solidi of minium [i.e., cinnabar ] from which 
quicksilver is made, which is washed in hot water and, 
when dried, is ready for use. Melt it, and mix ina 
little bit of copper with silver and lead. Now, all of 
them accept lead [when] they are melted, and so a 
more resplendent sign is achieved. 


85. The alloy of silver 


Grind calf gall, a woman’s urine, the seed of rue, a 
third part, and likewise a third part of male madder; 
then pour in a third part, and pour it into silver, and 
place it on the top of the furnace. Spread it about 
until it becomes hot, and then put it in the inside of 
the furnace. 


85-A. [A copper-tin alloy ingot] 


1 part of Cyprian copper and 1 part of tin should 
be melted together into an antabra. Ап antabra [ап 
ingot? | is a shape used in a mint. 


85-В. [A white silver alloy | 


2 parts of silver, 3 parts of purified tin. (Tin is 
purified like this: it is melted with an admixture of 
pitch and bitumen.) And melt together with them 
half a part of white copper. Then take it out and 
grind it and make whatever you want. 


4 Heading erroneously reads Item. 

* Probably a scribe’s error for elidrium. But elidrium may 
sometimes have been a kind of electrum. See also chaps. 15 
and 209 for almost identical recipes. 
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86. Cleaning silver vessels without damage 


Take a dirty woolen cloth, soaked in thick salt water, 
and wipe [the vessels] clean; wash them off in cold 
water and let them dry. Wiping them clean with this 
causes no damage. 


86-A. [Again, cleaning silver] 


With sap grind red natron, not entirely pure alum, 
and sea-leek sprouts with the juice of a lupine cluster. 
Coat the silver with it using a stiff feather; heat it in 
a pot in which there has also been quicksilver. 


86-B. [Again, cleaning silver | 


Melt red natron and alum together. Then grind 


it with water, coat the silver, and heat it. 


86-C. [A recipe] 


Take half a mina of Cyprian copper, and 1 mina 
of tin, 8 oz. of magnesia, 20 oz. of ground pyrite, melt 
them together, and put in the tin; then, not last, add 
some quicksilver, and stir with an iron rod. Cast it 
into little cylinders. 


86-D. [To clean silver | 


Grind minium with alum, pour in white vinegar, 
and make it the consistency of a wax salve. And 
when you have coated [a silver vessel with it] several 
times, leave it in that condition the whole night 
through. 


&7. For silver to appear golden colored 


Minium, liquid alum, Cimolian earth; 
amounts. Pour these into sea water, 
thoroughly heating dip the silver in it. 


equal 
and after 


88. The recipe for white [ metal ] 


Take 4 drams of white [copper ] filings, and quick- 
silver; and without adding anything, sprinkle them 
with granulated alum, and melt. 


89. The recipe for liquid silver, by means of which one 
plates copper* with silver 


Liquefy in salt 4 drams of silver filings, 15 drams 
of Attic honey, 5 drams of liquid resin, 2 drams of 
burnt copper. Then put it in a box. 


89-A. [A recipe] 


1 pound of cleaned tin, 1 dram of quicksilver, 1 
dram of Brindisian mirror metal,“ pounded and sifted. 


45 Text reads aurum but we find ourselves unable to follow it! 

46 Supposedly this a true brittle speculum metal containing 
about 33 per cent tin, though this may refer to the Brindisian 
leaded bronzes of chapters 221-A and B. 
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The quicksilver should be mixed with the tin, but the 
others should be melted separately and [then ] mixed. 
And when it has become liquid, thoroughly heat 
copper, and when it has settled and you have smeared 
it, dip [the vessel] in that liquid and, just as waters 
become stagnant, heat the mouth of the top of the 
little vessel, and it will not come off. 


89-B. [Black inscriptions on silver] 


Grind a little burnt lead in a mortar, mixing in 
some sulphur and with vinegar make it the consis- 
tency of glue. Inscribe silver vessels [with this | and, 
when it has dried, heat them and it will never be 
worn off.* 


89-C. [A tin-copper-lead alloy | 


Grind all together 1 part of copper, 5 parts of tin, 
1 part of lead. 


89-D. [Treatment for copper vessels | 


Grind together into one, chrysocolla, quicksilver, 
reddish Samian earth, and honey. Coat a copper 
vessel with it and roast it. 


90. Silver of a blue color 


Now, there is a potion compounded like this: you 
cook down fissile alum in water, add quicksilver, and 
1 part of roasted basanite stone,“ 1 part of sheet 
silver. These are made so that you can fashion what- 
ever potion you want, and leave it to dry for 3 days. 
Nor should you fashion it first, not to tell you what 
it is, for it will be destroyed, since it will become like 
sand. Now heat it, applying it only once; for if you 
want to do it twice, you lose the mixture. Fashion 
seals of it, not unlike a greenish blue. Now if you 
want the same things to be gilt [i.e., golden colored ], 
mix chrysitis and saffron with liquid gum. 


91. How silver and copper may take on the color of gold 


1 part of gold, 1 part of lead: melt these together, 
then file them and grind in a hard Theban mortar, 
adding water and natron. Afterwards pour them 
into a lead pot. Then you dip the vessel [to be 
gilded] in the mixture, put it into the furnace and 
heat it until it has the color of gold.* 


91-A. [A metallic ink | 


Take 2 drams of stagnum, and 2 drams of tin and 


47 Cf. the superficial niello of chapter 56. 

48 A hard fine-grained abrasive stone used for whetstones, 
mortars, and the touchstones of the gold assayer (Pliny). 

4 An interesting variant of gilding with mercury. It would 
be very hard to oxidize the lead away without diffusing silver 
from beneath. 

60 Stagnum, clearly here an alloy of tin, also means the pure 
metal. Elsewhere in the manuscript tin is stannum. 
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melt them. When they are thoroughly mixed, each 
will lose its character and a fragile material results. 
You grind this in a hard mortar, adding gum, and 
wash it off; dry in any way. When it has dried, 
smear it on, as suggested. Now, if you want it to be 
of a golden color, mix ground saffron with clean glue; 
write what you want to delineate; when you have 
written and it has dried, rub it with a burnisher. 


92. Silver writing in the Italian way 


Take silver sheet ; grind it, as described below, with 
salt or natron. Then wash it off with water, add ox 
gall and, grinding it together in a glass pot, lay it 
aside. Write with a quill or with a paint brush ; when 
it has dried, polish it. 


92-A. Silver writing in the Italian way 


Take silver sheets, grind them with quicksilver, 
stulbada, alum, gum, and vinegar, and so write. In 
order that the writing may last, mix blacksmith's 
water! with every pigment and the same amount of 
alum, and so write, after you have previously care- 
fully wiped clean [the surface to be written on ]. 


92-B. [А green writing | 


Put into vinegar, efflorescence of copper, verdigris, 
and sulphur. Add gum and write. 


92-C. [A silver writing | 


Grind silver in a mortar [made of ] basanite stone 
with a little water, and liquefy it with [more] water, 
and it will dry out as ground silver. Taking on 
water-glue, write with it. And if you are working in 
gold, use it in the same way. 


92-D. 


Melt 1 dram of silver, and when it is melted, add 
3 drams of pure tin, and pour it out and leave it to 
cool. Then file and grind it, and write whatever you 
want. 


[Another silver writing | 


92-E. [A leaden writing | 


Melt together 2 parts of tin and 3 parts of lead. 
When you have done this, polish it, file it, and grind 
it. Then add water-glue, and polish. 


93. Writing with quicksilver 


Take quicksilver and put it in a porringer; add a 
little quicklime and a little liquid alum, and some 
very sharp vinegar. Stir it until it becomes quite 
uniform. Take it off the hearth, grind it and put it 
inacloth. Squeeze it and quicksilver will drop down. 
Add some isinglass and write. 


1 Water in which red-hot iron has been quenched (Pliny). 
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93-A. [4А copper composition | 


2 drams of Cyprian copper and 1 dram of white 
magnesia, 4 drams of litharge. 


93-B. [A substitute for silver ] 


Take some thin white tin, purge it [by drossing ] 
4 times, and melt it with 1 part of silver. When you 
have melted it, grind it thoroughly, and fashion what- 
ever you want, cups or whatever seems good to you, 
for, even to master smiths, it will look like prime silver. 


93-C. [Metallic writing | 


Take pure tin, as you have learned: 1 dram of tin, 
3 scruples of magnesia; clean off the soft dross. File 
3 scruples of it and 3 scruples of quicksilver. After- 
wards take iron filings, grind them in a mortar, until 
they become wooly. Then add an amount of mag- 
nesia (and grind these carefully until they become 
amalgamated). Put this in the furnace, and melt it; 
then you put this, together with tin, into another 
furnace. Learn this [way of ] writing. 


94. Using copper to make 11 like silver 


Grind 2 drams each of chrysocolla, earthy ceruse 
and quicksilver, and pour in a sufficient amount of 
good honey, and heat it. While you are coating on 
what you want, after you have first wiped the vessel 
clean, lightly hold it over a fire of white poplar wood, 
i.e., the violet kind. 

Smear on quicksilver and sulphur ; and there will be 
1 mina of Cyprian copper vitriol, 1 pound of roasted 
misy, 14 drams of common alum. Take in your hand 
fine salt and hold it in your hand until it becomes 
black. Thoroughly wipe and rub a stater with salt. 
And when it has become silvery, from a copper stater, 
wrap in vine leaves a pennyweight duct; and leave it 
in this condition for the whole night. Оп the follow- 
ing day, take it out and use it.” 


95. Making green letters that last for ever оп copper, 
wood, stone or whatever you wish 


Take filings of лахта shaved from the skin and with 
them grind agac?a filings, and alum, and water from a 
lake, i.e., rainwater, and the leaves of barley that has 
gone to seed. Grind them all together, write, and the 
letters will be green. 


95-A. [А coating for copper | 


Wipe some copper and rub it thoroughly with 
pumice stone and leave it in the sun. Afterwards, 


52 Latin unclear: a fraudulent operation seems to be intended, 
in which a stater made of copper is superficially silvered. 

5 In the manuscript this chapter title appears in the text 
without the usual distinction. 
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take 1 part of citrus wood?! and pieces of pomegranate 
wood, cut them up carefully and take a convenient 
amount of them mixing them with natron, water, and 
salt. Putin the copper and leave it there for 5 days, 
and when it is dyed, coat it with wax salve. 


95-B. [А coating for copper | 


Grind 1 part of the sap of a columbaris thorn with 
alum; pound it thoroughly, gather it up and leave it 
for 2 days. Then when you have taken it up, coat 
[copper?] with it, leave it for 1 day and then wipe it 
off. 


95-C. [To solder copper with silver solder ] 


Take 1 dram of silver, 1 dram of copper, half 
[a dram] of lead and melt them together. Now, 
when you want to do the soldering, apply the solder 
to the copper, and, when the [soldering ] iron is hot, 
put it on to the solder that lies on the copper, and so 
decorate. Otherwise, join a sheet to a ѕһееї. 5 


96. Making green pigment 


Coat copper, beaten out into sheets, with honey or 
the froth of cooked honey and put beneath it in a pot 
broad laths of wood, and pour over it a man's urine. 
Let it stand, covered, for 14 days. 


97. Making indigo pigment 


Collect the juice of dwarf elderberries and dry it 
thoroughly in the sun. From what remains make 
pastilles with a little vinegar and wine, then use it. 


98. Making Greek glue 


Make a flour out of varnish by grinding it on 
marble and sifting it. Put it into a rough cooking 
pot, thoroughly sealed with a cover, so made that 
there is a small hole in the middle of the cover and in 
this hole a pointed iron rod. Now, put it on iron 
sheets on a goldsmith’s forge, the fire in which should 
have been previously started. Then put dry sticks 
of wood, cut up very small underneath [the pot | and 
[the varnish flour] melts as soon as it grows hot. 
Take out the iron rod and put a little drop on your 
fingernail; and if it seems liquid, take it off the fire 
and pour on 2 parts of oil squeezed from flaxseed 
[i.e. linseed oil] to 1 part of varnish, and again put 
wood underneath and cook a short hour, and use it. 
But if there is a grain of mastic [in it], it liquefies 
more slowly. 


64 Not our citrus but a fragrant African wood highly prized 
in the ancient world. 

56 This paragraph describes the use of a hot soldering iron to 
melt silver solder onto the surface of copper, apparently in a 
decorative design. Biringuccio (1540) also describes the use of 
glowing-hot tongs to melt silver solder (in joining a broken 
sickle, saw, or sword), but an iron would not today be used with 
a solder of such a high melting point. 
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99. Gilding on stone, wood, or glass 


Now, the man who is gilding glass should take a 
piece of pitch glue and a piece of almond gum, mix 
them, cook them and coat the [glass ] vessel; and cut 
up gold leaf very finely and lay it on to form the 
picture that you want to make. Апа the same for 
stone, after washing it in water, and for wood. And, 
when the glueing has dried, burnish it with a hematite 
stone or with a [burnishing ] tool. 


100. For coloring gold 


Take vitriol and roast it, as you know how, and as 
much salt again, and temper it with red wine, not 
too thinly, in a copper pot, and coat the gold with it. 
Put it in the furnace and heat it until it becomes black, 
then take it out. 


101. 


The layout of a structure for those who set down 
[S] either with what measurements you should lay 
out [the plan of] buildings or with what measure- 
ments you should raise them in height, depending on 
the method of construction. 

If it is to be 4 times the height of a man, the founda- 
tion should be constructed to one man’s height. But 
if the height is to be 3 times the height of a man, the 
foundation will reach as far as the crotch. And if 
the height is that of one man, the foundation will 
reach as far as the knee. If it is tile work [add] 
four cubits [S]. If it is roofed in wood, it is included 
in the height. If it is a vaulted roof, you must ex- 
cavate the foundation as deeply as the height ; namely, 
the height measured ought to be the same as the wall 
without the arch. 

Now if the place is hard and of solid rock, lay the 
foundation one cubit less for each man's height. If 
the place is soft, build as we said above. If the place 
is stony, do not trust the stones, but excavate as one 
should [in soft ground ], so that it is not pressed down 
by the excessive weight allowing the structure to 
subside. 


The layout of a structure 


102. A structure in water 


If it is necessary to erect a structure in water, make 
a triangular coffer and seal it outside with tallow and 
pitch, so that the water may not enter and wash 
away the mortar and the men who are working inside. 
Put the coffer between four ships, and fix it firmly in 
the place where it should be; the ships themselves 
must be anchored?? so that they do not move in the 


66 Following S, hornizas. P reads oneratas, L, horizas. Chapters 
102 and 3 are present in all three manuscripts, L, S & P, but 
they were omitted in Muratori's transcript of L as they are on 
a leaf (211v) somewhat separate from the main body of the 
chemical recipes. Svennung, who believed them to be his dis- 
covery, published them in 1941, but Burnam (1920) had pre- 
viously done so. 
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water. Then lay the stones for building the struc- 
ture. Now, the tempering of the lime should be as 
follows: Put together 1 part of sand and 2 parts of 
lime and then work it. The coffer itself should be 
one cubit higher than the water. 


103. Mortar 


This is the way mortar should be made. Put 1 part 
of lime, 3 or 4 parts of sand, a third [of a part] of 
crushed tile, a sixth part of pulverized chaff, also one 
congius?! of water and 2 sextaria of hog fat. Let it 
rest for a week—it will improve if you leave it longer. 
Now wet it continually according to the amount that 
it needs and it will be compounded. Then work with 
it. 


104. Licamonia 


Licamonia: Three solidi of bits of Egyptian alum, 
1 oz. of natron. 


105. 


Take 2 parts of clean quicksilver®® and 1 part of 
native sulphur, and put them in a flask, and, cooking 
them without smoke and over a slow fire, make 
cinnabar. Wash it properly. 


The recipe for cinnabar 


106. 


Take very clean copper leaf and hang it over very 
sharp vinegar. Leave it undisturbed in the sun for 
14 days. Open it up, take away the leaf and collect 
the efflorescence; and you will make the cleanest 
verdigris. 


The recipe for verdigris 


107. 


Take lead, make a leaf and hang it over vinegar. 
Collect the efflorescence and wash it well until it is 
clean and you will make white lead. 


The recipe for white lead 


107-A. The recipe for a Pandius 


Afterwards, take 1 part of cinnabar, half a part of 
verdigris and half a part of white lead; put them into 
a marble mortar and grind them well. Now, after 
grinding, take some water in which fish-glue?? is 
cooked, and it will become a pandius pigment.” 


57 The congius was a liquid measure of about 3.6 quarts; the 
sextarius, one sixth of this. 

58 Ydroargirum, literally water silver. Elsewhere quicksilver 
is argentum vivum. Pliny uses the word hydrargyrum for arti- 
ficially prepared quicksilver. See chapter 221-C for a more 
detailed cinnabar recipe. 

8 Theophilus (1.28) gives a good account of the making of 
fish glue, ichthyocollon (here icctocollon). For its use in painting 
see Roosen-Runge, 1967: 2: p. 7 and passim. 

6 In chapter x, a similar mixed flesh-color pigment is called 
carnatura. It is what Theophilus calls membrana. The word 
pandius appears numerous times in the manuscript in different 
contexts (see index). It is usually a pigment and, as in chapters 


VOL. 64, PT. 4, 1974] 


108. The recipe for azure 


Gather leaves of the violet flower and grind them 
well in a clean mortar; add soap made from axle 
grease without using lime. Make it clean, scale it off 
with warm water, and dissolve 1 oz. of soap to a pound 
of water, and rub the soap very finely with the water 
and leave it to cool. Afterwards put this mixture in 
the ground flowers and put it in a glass pot which 
can hold it and lay it aside. And after some time 
mix and stir it every day once a day until the end of 
the week. After this, leave it for 3 days then stir 
it for 2, until it is cooked down. Next, take the 
greater dark lily which is purple and has little knife- 
like leaves. Rub it down similarly in a mortar as 
usual and leave it without soap, adding water. Next, 
put [together] 2 pounds of the violet composition, 
1 pound of the greater dark lily, and some frothed 
Egyptian alum, [or] if there does not happen to 
be some frothed alum or, if it is weak and raw, put 
in 2 ounces of soap; and 2 pounds of frothed urine. 
Cook it all down over a slow fire for 6 hours, and 
if it is too green, add urine; if too blue, add more 
alum. 

Now if the azure is viscid, add a sufficient amount 
from the white domestic lily, and cook it down.® 
Now inspect a sample of the concoction on the stick 
with which it is stirred, for it does not show the color 
when it is hot, but when cold it does. Апа the cooking 
ought to be over a slow fire. For, while it is being 
cooked, it will lose its water; therefore more water 
should be mixed with soap, according to the propor- 
tion we describe above, and added to the concoction. 
Now when you take the glazed? earthenware pot out 


107-A, 150, 176 to 189, commonly contains cinnabar and white 
lead. Sometimes alum and natron are incorporated. In 192-D 
the statement occurs that ‘‘Ochery earth is a pandius—you can 
color everything with it, compound everything with it." But 
in chapters 235 to 239 it is also used for the dyeing of skins. 
When detailed recipes are given it is always a compound pigment, 
though it occurs in many different colors (green, purple, flesh- 
color, and like ocher or cinnabar). In chapter 215 it seems to 
describe the color of a natural variegated rock or mineral efflores- 
ence. Roosen-Runge, 1967, 2: p. 66, suggests that the word 
pandius is a latinization of the Greek adjective pantoios, "of 
every kind," and that it means a mannifdltige Riehe or complex 
series of pigments. It evidently is used in the Mappae Clavicula 
to refer to a combination of compatible pigments or dyes, the 
proportions of which can be continuously varied to produce a 
gamut of intermediate shades of color as desired. We know of 
no English word that properly conveys the idea. 

61 In S, the balance of this chapter was first omitted by the 
copyist, but a separate small piece of vellum has been inserted 
which contains it and chapter 109 written in another, apparently 
contemporary hand. This is bound in sideways, though numbered 
consecutively folio 16. The verso is blank. 

62 Bituminatus, literally bitumen-coated, to make it water- 
tight. However, ordinary ceramic glazing is clearly meant, for 
the potter's recipe for bituminatio in chapter 143 specifies the use 
of lead oxide, and bitumen would be a poor seal against some of 
the oily incendiary compounds for which bituminatus pots are 
used in chapter 275 and elsewhere. A white marzacotta glaze 
based on lead silicate with tin oxide appears in 281. 
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of the furnace, the water tends to rise to the top of 
the mixture. 

Now alum should be freed from froth in strong 
soap. Put the alum in warm water, and let the alum 
settle, pour off the warm water, and so de-froth the 
alum. 

Then grind this [azure] mixture down so that it is 
reduced to powder and there are no little stones in 
the azure. For after the cooking, the mixture must 
be ground and stirred and dried in the shade in the 
same pot. After that, it should be thrown out into 
the sun and baked so that it becomes azure. 


109. How [to treat] a painting so that it cannot 
be destroyed by water 


Coat a painting in the sun with the oil called castor 
oil, and it is fixed so tightly that it can never be 
destroyed. 


110. The recipe for a pandius 


Gather the leaves of the flowers of the black poppy 
and put them in a new quill. Cover and put in the 
sun for a day. When they are dried out, take the 
water in which fish glue is cooked, and put the leaves 
of the flowers in it and grind it properly, mixing it 
with a little cinnabar, and the pandius color will 
emerge. 


111. The recipe for ficarin 


Take clear lac and grind it cleanly and cook it in 
defrothed urine and pour the broth that emerges into 
aglass pot. Afterwards take well-ground, dry powder 
of the white domestic lily. Now if it begins to darken, 
do not put more in for fear that it will become too 
dark. When this is ground, mix it into 2 pounds of 
iris flower, and when these are ground mix the two 
together into 3 pounds of [lily] powder. Then for 
each cooking of the lac mix in 1 oz. of Egyptian alum 
and grind well. Put them in a new glazed earthen- 
ware pot and set them out to warm a little, but not 
to burn; afterwards mix the concoctions into the lac 
and make them boil. Take them from the furnace 
and dry in the sun.® 


112. Gilding on wood or on cloth 


If gilding is to be done on wood, steep almond gum 
for one day. Next grind the gum properly with 
water, add sufficient saffron and dip [the wood ] into 
the water with the gum, warm everything over a slow 


6 This process, variously called frothing or defrothing— 
spumato or exspumato—is evidently a clarification procedure, 
used on urine, alum, and other materials in lieu of filtration. 

64 In S this bears the heading Ad pingendam picturam Hudis, 
“to paint a picture against dampness." For a better varnish 
see chapter 247. 

65 Another recipe for ficarin occurs in chapter 223. Lac was 
sometimes kermes. See also Roosen-Runge, 1967: 2: p. 32. 
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fire and work on the wood whenever necessary. On 
cloths, however, or on walls, take thin egg-white, 
add sufficient saffron, dip [the cloth] in and when 
[all] is mixed and ground, put it aside in a glass pot. 

Again, mix 1 oz. of linseed oil, 1 oz. of steeped gum 
and sufficient saffron: cook down with water. 

The following three chapters [are for use] when it 
is necessary to work in gilding with leaf. 


113. The recipe for linseed oil 


2 pounds of linseed oil, 1 ounce of gum, 1 ounce of 
pine resin. Grind all these and cook down in an 
earthenware pot. 


113-A. Linseed oil for gilding [S] 


2 pounds of linseed oil, 2 ounces of gum, 1 ounce of 
resin, 2 solidi of saffron. Mix these three as above. 


114. The procedure for laying out [gilding | [S] 


If gold leaf is to be laid out on a firmly stretched 
[S] raw skin coated with white lead or any pigment, 
the gold leaves are laid down and after they are 
dry, coat them with linseed oil using the mixture 
described above, where we say it is mixed with saffron. 


115. The application of leaf gilding 


Leaves should be made of tin. They should be 
made like this: melt the tin well and slowly pour it 
out onto a marble slab and make thin leaves of it, 
just as if they were of gold.*” And apply them in the 
same way as gold leaves, as we taught above. Cook 
down the herb swallowwort and add to 3 ounces of 
this concoction, when it is strained, 3 solidi of saffron 
and 1 solidus of orpiment. [Coat the tin leaves with 


this. ] 
116. Coloring tin leaf 


Take 1 ounce of clean saffron, 2 oz. of the best split 
orpiment [S], add half [an ounce] of gum and a 


66 In view of the later importance of linseed oil to the artist 
it is interesting to note its first appearance in this and the follow- 
ing chapters which are present in all three manuscripts: Z, S & P. 
Although linseed oil is here used as an adhesive and base for 
gold leaf rather than as a vehicle for pigments, its virtues for the 
latter purpose would, of course, be easy to discover once its use 
with metals had brought it into the painter’s environment. 
Indeed, the orpiment-loaded color for tin leaf in chapter 116 is a 
true paint, though it is used to produce a uniform coating rather 
than for brush-applied detail. See also chapters 98 and 246, 
both of which refer to the drying action of an admixture of mastic. 

67 It is hard to see how a thinness in any way comparable to 
gold leaf could be obtained by casting. Possibly, the marble 
slab was sloped and the molten tin, fairly hot, run over it as was 
later done in casting sheets of tin and lead for organ pipes and 
roofing. More probably, a hammering operation followed the 
casting. This is mentioned in chapter 207, which is a slightly 
different version of the same recipe. 
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half ounce of linseed oil. Mix in rain or fresh water, 
and boil it. Mix the preparation together, grinding 
it well, and taking it up with a sponge, coat the leaf 
with it. When it has dried, coat it a second time, 
and when it is dry, rub it with an onyx until it shines 
brilliantly. 


117. 


1 ounce of copper calcine,® 3 solidi of olive-oil soap, 
1 solidus of calcothar. For use, mix these together, 
first grinding the copper calcine and the calcothar 
separately into powder. Mix with as much soap and 
water as is necessary for gold solder. 


The recipe for gold solder 


118. Another gold solder 


1 pound of copper calcine, 2 solidi of alum. 


119. Again 


Gold mixed with quicksilver is put into a furnace 
until the quicksilver itself burns. Afterwards, take 
out the gold and grind it in a mortar, until it becomes 
powder. Mix this with olive-oil soap, as much as is 
sufficient for the composition of gold solder.” 


120. Silver solder [S] 


2 parts of silver, 1 part of copper. 


121. Again, another silver solder [5 |" 


Put silver mixed with quicksilver on the fire until 
the quicksilver itself becomes dry. Then for use, 
grind it until it becomes powder; mix it with soap 
and water, as much as is enough. 


68 Caucucecaumenum [P], calcucecaumenum [S]. This is a 
Latin transliteration of the Greek words chalkos kekaumenos 
(roasted copper) which is more commonly aes ustum in Latin. It 
was copper oxide. Chapter 139 tells how to make it by roasting 
the sulphide. Its use as a solder depends on its reduction to 
metallic copper by the soap or in a reducing flame and superficial 
alloying with the gold to give a liquid alloy. On fine work this 
method of soldering is to be preferred to the use of a pre- melted 
alloy, for it can be painted on in small amounts and better con- 
trolled. It was probably the basis of the superb granulation work 
of the Etruscan goldsmiths. Both Theophilus (III.51) and 
Cellini, (1568) chapter 12, give vivid accounts of the process. 

69 The pre-baking of alum for use in such a flux is described in 
chapter 139. Neither the resulting alumina nor the calcothar 
of chap. 117 would be effective fluxes, for both are refractory 
powders. It may be that their presence in the soldering mixture 
served to control the spreading of the molten alloy, but since the 
alum in chapter 139 is said to dissolve the copper calcine it 15 
more likely that the substance is misnamed and a flux such as 
borax is meant. 

70 Unless the heating were very restrained, this would give a 
pure gold powder—of no use as a solder for gold unless it were 
mixed with copper or copper oxide, which are not mentioned. It 
might do for friction-gilding, but it would be mainly valuable as 
a component of ink for chrysography. Note the comparable 
recipes for silver powder in chapters 121, and 132. 

‘1 Cf, chapter 132 for a similar recipe under a different title. 
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122. Copper solder 


Mix 1 pound of copper, 2 pounds of lead, melt the 
copper first, then put in the lead and mix into one. 


122-A. The recipe for tin solder 
Mix 2 parts of tin and 1 of lead.?? 


122-B. The recipe for а glue for stone 


Take dried powder of white marble. Take one 
ounce of fish glue, and one ounce of ox glue, put them 
in water and cook them until they boil. Put in the 
marble powder and you make marble glue, stone glue. 


122-C. Another way 


Take 2 ounces fish glue and 2 ounces of cheese glue, 
without marble powder as said above. 


122-D. А recipe for glue 


Glue wood thus: Glue gold and silver separately 
with ox glue, or with fish glue as we taught above 
[in the chapter ] on gilding. 


123. Glue from wood or bone 


The glueing of wood in water: 1 oz. of fish glue, 1 
oz. of ox glue 1 oz. [S] of fig-tree sap, 1 oz. of spurge 
sap: mix these together and cook them down in water. 
There is also a glue for carved woods: if it is wood on 
wood use one of the above-mentioned three [glues ]. 
And [if bones are to be joined ] on wood use 1 oz. of 
cheese glue mixed with 2 oz. of fish glue, cooked down 
into one. When the hot glue has been heated a little, 
glue the bones. 


124. Gold ore for smelting 


We show you how gold can be made from the 
fattiness of an ore. When the ore has been discovered, 
make a pot that can hold 20 pounds of the ore. Then 
put it with the pot into the furnace and blow the fire 
from six o'clock to noon. Now afterwards you should 
put in the [roasted ] fattiness of the ore 2 pounds of 
coral, 2 pounds of melted ammoniacum, copper cal- 
cine,” 2 pounds of Spanish salt, and as much white 
wax as is needed. 2 pounds of unguent and 1 pound 
of tartar: cooked down from every one of these pig- 
ments, each one permeating the other." We have 
tested all these that you have read about. Because 
three [different kinds of] ores are involved in the 
cooking [i.e., smelting ] of gold, we show you another 


7 Chapters 122-A through 122-D are not present in P, but 
are taken from S, folio 17v and 18. 

7 Caucumarum, S; Calcum aurum, P—supposedly both cor- 
ruptions of caucucecaumenon. 

^ This is a complicated recipe for making a reducing alkaline 
flux like the simple black flux of the later assayers. 
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ore for cooking, but it will be more refractory than 
gold ore. For the man who wants to cook it, when 
he [recognizes it] by a dewlike odor in the very рої?5 
where it is cooked, put with the first cooking half a 
pound of hard [S] pitch. Now in the second heating, 
he should put in some crushed glass, and in the third 
cooking, 2 pounds of tin to bring the ore to a sound 
result. And, when it is cooked, that which was mixed 
in the ore, turns to powder because it is assayed." 


125. Silver ore 


Prasinus is a green earth, from which ore silver 
flows. And this earth is engendered in rocky places 
where many ores of different colors are found. This 
rock when crushed has white veins, and when they 
are cooked, black stuff will emerge. It is tested like 
this. When it is broken up after it has been cooked, 
it shows colors as of silver inside ; this stone is the one 
from which silver will emerge. Put this ore with 
cadmia from the upper part of the furnace onto the 
hearth of the smelting furnace"? and fill up with coals; 
and so, stratum super stratum with wood and charcoal 
on top, smelt it as I said above. Melt it for a day 
and let it cool in the same place. Next take up the 
lump and break it up into tiny pieces, and put it back 
in the same furnace as before and with it [some] 
feminine lead : for a hundred-pound lump, 15 [pounds | 
of lead. Cook as before for 3 days. After this throw 
the lump out and break it up; put it in a furnace?? 
and melt for 2 hours. 


126. The stone adamans 


The stone adamans is engendered from cadmia and 
in the cooking of gold, in the first cooking of the 
lump. After the first cooking, while you are break- 
ing up the lump (for the whole lump is easily broken up 
lightly) yet the [adamans | stones remain, some small, 
some large, which neither iron nor any other stone 
can overcome. This itself is stronger than all; it is 
vanquished by lead alone, and this is the power of 
lead.” 


76 Latin unclear. The smell given off on first roasting refractory 
ores containing sulphur and arsenic would serve to identify them. 

76 The roasting of the ore and its fusion with fluxes suggest that 
this chapter is a garbled version of methods of assaying gold ores, 
both easy and refractory ones. However, the lead which is usually 
used as a collecting agent is here replaced by copper and tin, 
neither of which would be desirable in the later cupelling 
operation. 

7 Follows S, in catinam camini. Р reads in сапсіасаті. 
Elsewhere in the manuscript, furnace is always fornax, the com- 
mon word. 

78 Calida vel in canicla S, calida vel in tanida, P. 

79 Adamans was a hard stone, commonly diamond or corundum, 
neither of which seems appropriate here. The beginning of this 
recipe sounds a bit like the fusion of a sulphide ore to give slag, 
matte, and metal—the lead collecting the precious metal. But 
the end seems to describe the formation of a hard intermetallic 
compound, though not many such are soluble in lead. And what 
is cadmia doing? No zinc compounds are very hard. Or, is 
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Take female lead, soft and malleable, and melt it 
and throw in there the piece of adamans that you 
want to disintegrate ; and heat up the lead over a slow 
fire; and, as it [the adamans] begins to disintegrate, 
immediately pick it up with tongs, and cover it with 
olive-oil soap, smoothly and very cleanly because it 
may be weak. For it is more fragile than glass, and 
softer than lead, since it may be melted in lead. 
Then take it out of the soap to disintegrate and the 
water will fall out and free it from the soap [S]. 
Then put as much as you wish carefully in a big fire 
and let it heat for 2 or 3 hours, until it is completely 
white-hot throughout. Afterwards take it out and 
wash it, and there will emerge adamans which fire 
does not overcome, nor does it shatter when struck, 
and it does not wear down when you work with it. 
By means of this you can copy [S] everything you 
want to work on. 


127. The purple dye from the murex 


Murex is engendered in every sea, more than in 
island places. It is a little shell, which has in it a 
place for blood, and the blood is a reddish purple: 
from this the purple dye is made. It is collected like 
this. Take the murex and collect the blood with the 
flesh and take some brine from the sea and put them 
together in a pot and leave it.9? 


128.  Yellowish-purple 


Take Alexandrian alum; grind it properly, and put 
it on a dish and pour boiling water over it; stir it for 
a time and let it settle. Afterwards strain off the hot 
water and agitate; then put in more hot water and 
agitate it; and place in [ the alum solution | whatever 
you have to dye. Cover it and leave it for 2 days. 
After this stir it, let it settle?! and leave it there 3 
more days, and after this stir it around in the same 
way and leave it another 8 days and agitate it not 
more than twice a day. Then take it out and put in 
more alum. Then make another batch of dye and 
put it in, and next take clean urine from good wine 
and healthy men and take this urine and clarify 
it once, and afterwards put it in a copper cauldron; 
and take the same murex and wash it once lightly in 
water. After this grind it, and put it in thin cloths 
and wash it down in the urine in the cauldron. After 
this take some pig's blood and rub it [S] washing it 
also well in the same way. 1 pound of pig’s blood to 
3 oz. of murex. 


this a way of preparing some abrasive compound, which floats 
as a dust out of lead? 

8 Roosen-Runge, 1967: 2: p. 25-30 has a good discussion of 
murex (conchilium). 

931 L reads fac, quod iosu susu, S, tusum et susum, P, visum 
sursum. In L the rest of this sentence and chapter became 
separated and appear without caption immediately following 
the chapter on ficarin, our No. 223. 
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About pig's blood. After this wash once a little 
pig's blood and rub it down; put it in the cauldron 
and make it boil a second time, and a third, in the 
same way, namely, 1 pound of the dye, 1 pound of 


murex with blood; i.e., 9 oz. of murex, and 3 of pig's 
blood. 


129. 


For making a bright purple from roses take the 
cookings of three cauldrons; into one put as much as 
you want of the concoction and the same amount of 
alum. Now if you want to dye it more cleanly, put 
into one [the second ] pot just as much as in the first. 
Now there will also be a third dyeing in the same way. 


Making a bright purple from roses 


130. Yellow purple 


Now first a yellow dye is made; after this purple 
enters into the dye when it is made. 


130-A. The dispersion of gold 


Dispersion of gold. In a small crucible put pure 
gold mixed with quicksilver. Leaving it on the fire 
melt it, taking care that the quicksilver does not 
evaporate. Then take it out. Then triturate the 
true amount, mix the powder, and mix it again. 
Apply any quantity where you want it. [? ]® 


131. Gold paint, or a dispersion of gold 


Gold paint. Mix the powder of ground gold, 
[made] just as we said above, i.e. by the drying of 
quicksilver, 2 parts of gold powder and 1 part of 
verdigris with the composition ; mix it again and make 
use of it as you wish. 


132. Silver paint, or a dispersion of silver 


Mix clean silver with quicksilver. After this put 
it on the fire and dry it with that quicksilver. Then 
take the silver and grind it until it becomes powder: 
mix it with the composition, mix it again and make 
use of it where you wish. 


132-A. Another dispersion of silver [S] 


Take clean silver and mix it with quicksilver, as 
we said above. Then put it in a small cup, and put 
it on the fire until it throws off the quicksilver. After- 
wards take 2 parts of silver and 1 part of verdigris 


8 This chapter, in S & L only, is virtually incomprehensible 
transliterated Greek jargon. See note in Hedfors, 1932: p. 202. 
The phrase ''mix it again" here and in chapters 131-132 trans- 
lates daufira, which acording to Svennung (1941: p. 95) is a 
condensation and latinisation of the Greek d'au phura, read asa 
noun by the scribe. 

83 This sentence notin Sor L. It supposedly refers to the drying 
process of chap. 121 which is a near duplicate of this. The word 
translated as silver paint is argirosantista. 
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and mix it with some of the composition, mix it again, 
and make use of it. 


133. Emery stone 


The stone that is called emery, is rough and in- 
vincible, grinding everything: stones and gems are 
cut?! with it. 


134. Lemnian earth 


The earth that is called Lemnian, which is a slightly 
purplish white, is engendered in rocky places; and 
you will recognize it by these signs. When it is 
wetted, it will boil and give off a strident sound. Now 
with alum it will dye everything green and purple 
except beryl and onyx. 

There is an earth called black because it is dusky. 
Now it is engendered in Egypt, Africa, Havilah, and 
in Italy. It is engendered in moist places and in 
valleys. From it a rose dye is made; for when mixed 
with vinegar, and cooked, it will give this color; and 
afterwards it turns to scarlet.?5 


135 


The stone which is called the firestone, from which 
copper is cooked [S] is engendered everywhere. And 
there is another similar stone [which] when struck 
gives off rare great sparks; and it is reddish and fiery, 
having the color of copper. When it is put in the 
fire to be tested, it catches fire, and does not change 
its color. Collect it and grind it very fine; collect a 
medium-sized lump. Cover it with ox or goat dung 
and straw, and set it on fire for two days and nights, 
until the dung is consumed in the furnace. Now, 
you can cook this and copper and lead; and after it 
cools, the stone, which is now cooked, is collected. 
And in the first weighing, you weigh out 300 pounds 
for the first cooking. On it you put 18 basketfuls of 
charcoal [and | bundles of pitch pine. And when the 
masters of the work have arrived, set it all on fire and 
let it stand and cool, so that it does not run [S] like 
lead, iron, or other metal because it has become 
sluggish. While it is cooling, break it up into bits, 
melt it in the furnace, and work with 11.5% 


Firestone 


136. Split stone 


Split stone [slate] is engendered in Cappadocia, 
Asia, Iberia, and in Italy. It is dusky and strong. 


8 Limantur, literally filed. S says simply that emery sets 
everything on fire, Z that it cuts all glass. 

85 These color changes suggest pH-sensitive organic dyes, not 
a mineral earth. 

86 This chapter seems to be an attempt to describe the roasting 
of pyrite prior to smelting it, or perhaps it refers to some kind 
of matte smelting. It is not inconceivable that cast iron was 
being produced—though certainly not from a copper ore. See 
the note to chapter 225. 
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When it is broken up small, you will find white veins 
in it; and, when it is burnt, it will become reddish. 
This is what the Alexandrians call *cadmia," because 
it melts glass. Now, it is engendered in high and 
windy places. And it is a stone that is easily split. 


137. How wax-marble is made from gagatis. 


The gagatis?? stone is similar in color to orpiment, 
but it is not so green; and when it is broken, it gives 
off fire and splits into sheets. For this reason, the 
Alexandrians call it flat stone; and out of it wax- 
marble is made. If you crush it fine and put a pound 
of this stone, and 2 of ox glue, and 5 pounds of water, 
and make it boil two or three times, stirring continu- 
ally and mixing it together, wax-marble will result. 


138. The Thracian stone 


Thracian stone is engendered everywhere; now, it 
is green, split, dusky; when burnt, it will become 
white; it is put in cadmia in the cleaning of silver. 


139. How copper calcine is made 


Copper calcine? is made in this way. Make leaves 
out of very clean copper and put these leaves in an 
unused pot [S] with some ground natural sulphur; 
and spread out the leaves in a cooking-pot; then 
sprinkle sulphur on top, and again put leaves and 
sprinkle sulphur [S]; do so repeatedly until you have 
filled the pot. Then, place the pot in a glassworker's 
furnace, and cook for 3 days [4 days, S] and, when 
it has cooled, break it up very small. Take Asian 
alum, in amount corresponding to the sulphur com- 
position. In the same way a pot [containing the 
alum ] should be covered and plastered with potter's 
clay and placed [in the furnace] as in the former 
arrangement, and cooked for 6 days. And when it 
has been broken up, it should dissolve the copper 
calcine [i.e. act as a flux for it] to [make] a solder 
for gold. 

140. The recipe for electrum 


Electrum will be made in this way.? Put 2 parts 
of silver, a third of copper and a third of gold; in 


87 Gagatis. ‘This word which was first used for a black com- 
bustible stone, perhaps jet, was later often confused with achats, 
agate. Neither seems appropriate here. The ''wax-marble" 
is a moldable artificial stone; cf. chapter 122-B. 

88 P reads aurocollon (=chrysocolla) for taurocollon! 

8 The recipe, which is one of those taken from Dioscorides, 
would produce copper oxide, or copper sulphide if air were 
completely excluded in the heating. Its use as gold solder is 
referred to in chapters 117 and 118, in the notes to which the 
metallurgical role of the calcined alum is discussed. 

This is a poor man's electrum, containing 50 per cent silver, 
25 per cent copper, and 25 per cent gold (if one reads the silver 
as a 2 part), or 75 per cent silver, 12.5 per cent of both gold and 
copper (if the tertiam is read as 3). Electrum was initially a 
native alloy of gold containing enough silver to change its color 
(usually less than in this artificial alloy) and very little copper. 
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such a way that the gold and copper are of equal 
weight. 


141. Gold solder for fistulas 


Gold solder for fistulas from gold strip: take 1 ounce 
of asticum, 1 oz. of copper calcine, 1 oz. of afronitrum,™! 
1 oz. of olive-oil soap made without lime, 2 solidi of 
vitriol [vitriolum |, half an ounce of vinegar, 1 oz. of 
water. Break them up and mix them, the copper 
separately and all the rest into one. Compound a 
little [of these together] as a solder to make, when 
heated, tubes from gold strip. 


142. The recipe for making litharge from lead 


Two kinds of litharge? are made, one from lead, 
and another from silver. Compound that which is 
made from lead as follows. Put rather soft feminine 
lead in a cooking pot and melt it well; then, when it is 
molten, continually skim the lead with a wooden 
pestle: at the same time, put in ashes [with live coals 
and skim and again put in ashes (S) ] and do not stop 
skimming until you make it like powder; and after- 
wards wash it with water. Now, if you want it to be 
compacted and become thick, put it in a cooking pot 
or in a little cup [LZ] or into little tubes with oil; and 
when it is heated, it coagulates and when it cools, 
break off the tubes and it will come out dense [Z]. 


143. Another recipe for making litharge from silver 


You compound litharge from silver like this. Melt 
some [lead-bearing ] silver and grind the scum that 
comes out of it with oil. It appears [on the surface 
of the molten metal] just as in the former recipe. 
However, because of the strength of the silver, it 
burns more strongly. Litharge from lead, on the 
other hand, before it becomes solid, enters with water 
into the glazing?? of earthenware. But when it is stri- 
ated, [S] it will be useful, wherever you want it. 


144. Making gilded mosaic 


Make a thick leaf of glass and put it [S] on a 
copper leaf, in such a way that when it is fired they 
will not stick together. After this put a gold leaf on 
top of the glass leaf and on the gold leaf put another 
very thin glass leaf; and put both in the furnace until 
the glass leaf begins to melt; and then remove it so 
that it cools. Next, rub its surface on a lead plate 


91 A fronitrum for soldering is made as in chapter 221, but see 
also chapter 280. "This whole chapter is repeated verbatim as 
chapter 218. Asticum is araticum or arsaticum in S; et taritum іп 
L. Svennung (1941) thinks these may be misreadings of 
eramtt, an abbreviation of eramenti. 

92 Litharge is litargirum here and in chapter 143, elsewhere 
spumae argenti. 

9 Bituminatio. See note to chap. 108. 
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dressed with emery until you have thinned the [glass ] 
surface to bring out the color.” 


145. 


Make a plate of lead. Take live emery, grind it 
well, and sprinkle the whole plate, rubbing glass 
down onto it at the same time, until the emery powder 
is embedded [S] into the plate. After this work 
whatever is necessary, using water. 


Emery plates 


146. To bring out the color of mosaic [by polishing ] 


Now, for bringing out the color, take a plate [of 
lead ], and scrape it down. Then take some finely 
ground silver[-polishing (?)] earth, sprinkle the plate 
with it, and rub down the glass until the color is 
brought out well. 


146-A. How to change copper into the color of gold LL | 


Mix in a cup 2 parts of clean copper filings and 1 
part of Asian alum, carefully pounded in a mortar 
and sieved. Put it on the coals, until it is melted, 
and let the alum be mixed with the copper. Now, 
first clean with urine whatever shape of pot that you 
want to make and pour the copper into it. In the 
first heating certainly and in the second, it keeps its 
color. In the third, it loses it if you have filed it, 
but [when ] you beat it out, it retains it. If it breaks, 
it will be useless. 


146-B. [The polishing of gems | 


Each gem of the harder kind, such as the jacinth, 
the emerald, the almandine, the carbuncle, is rubbed 
with [powdered] emery stone on a lead plate, until 
it takes on the shape that the engraver wishes to give 
it Then it is rubbed in a washing [i.e. levigated 
suspension] of the same powder with which it was 
first rubbed, until it is smooth. 

Now, the brilliant polish is given in the same way: 
the jacinth, with the powder of calcined pyrite on a 
copper sheet, while the others are given their brilliant 
polish either with powder made from Cimolian earth 
or with that from an earthenware sherd of the kind 
that comes from antique pots. [The gems are held 
on the end of ] a small pointed stick of aspen or alder 
wood.?5 


146-C. How gems of a softer nature are polished [S] 


But gems of a softer nature (such as amethyst, 
rock-crystal, onyx, jasper, and beryl) are rubbed into 
shape with sandstone powder on lead. Then they 


* This chapter is the опе with which Muratori's transcript of 
the Lucca manuscript opens. It there bears the glamorous title 
Compositiones ad tingendum musiva, which for many years was 
treated as the title of the entire work. 

95 For the method of attachment, see chap. 146-F. 
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are rubbed down to smoothness in a washing of the 
same powder. They are given a brilliant polish in 
the powder of calcined pyrite on a copper sheet. 


146-D. On [polishing | glass [S] 


Glass, however, should be rubbed into shape on 
sandstone; then to smoothness with fine sandstone 
powder on lead. Then [while it is held] on a small 
pointed stick of wood, the work is completed by 
rubbing it on an antique sherd as on a whetstone, 
with water; finally it receives its brilliant polish on 
Cimolian earth, and this [too while it is held] on a 
small pointed stick of wood.?9 


146-E. How emery stone is prepared 
for polishing gems [S] 


The emery stone is broken into a very fine powder, 
using a hammer on a hard anvil. And there should 
be a lead plate, which is fixed onto a wooden bench; 
and the powder of the [emery ] stone is sprinkled on 
the plate and every kind of gem stone may be brought 
to shape on it. They are rubbed, with water, until 
they take on the shape that the engraver wishes to 
give them. Then the same powder is taken and 
washed; and the part that is the finest is put on 
another lead sheet, and any kind of gem stone is 
rubbed on it until it is perfectly smooth. 


146-F. How unpolished gems ought to 
be held for polishing LS | 


A piece of wood is taken, as thick as the little 
finger, as long as the width of a palm; and on its tip 
is placed hot pitch, mixed with ground-up tile—this 
mixture should have two parts of tile powder and a 
third one of pitch. After the mixture is heated [and 
placed on the stick], the gem stone that is to be 
polished should be applied so that it sticks to it. 


146-G. Red Copper [ата the etching 
and gilding of tron | 


Red copper filings [S] are ground in a bronze? 
mortar with vinegar, salt, and alum to the consistency 
of honey. Some people use water instead of vinegar. 
Then the iron is well cleaned and gently heated and 
coated with this mixture and rubbed until it takes on 
the color of copper. Then it is washed off with water 
and rubbed; and [the iron ] is gilded in the same way 
as copper or silver and heated to drive off the quick- 


96 Cf. chap. 146-F. 

?7 The word translated bronze is the genitive of aes which we 
have elsewhere translated as copper. In the lack of more precise 
terminology it was, of course, used for copper alloys also. Mortars 
hard enough to withstand pounding would surely have been 
made of bronze. 
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silver as usual. Then it should be rubbed with a 
[burnishing] tool so that it acquires brilliancy.% 


146-H. Alum [(S) for etching iron | 


Rounded alum, the salt that is called rock salt, 
blue vitriol, and some very sharp vinegar are ground 
in a bronze mortar; the cleaned iron is rubbed with 
these [materials] using some other kind of soft little 
point. And, when it has taken on the color of copper, 
it is wiped off and gilded, and then, after the quick- 
silver has evaporated, it should be cooled in water 
and rubbed with a tool that is very smooth and 
bright until it becomes brilliant. 


147. The recipe for cadmia 


1 pound of clean copper, 2 oz. of calcothar, 1 oz. of 
afronitrum, 1 oz. of sulphur. Put all these in a cup 
and melt them together and cook them until the 
copper and the calcothar are both burnt and what 
remains is released as cadmia.?? 


148. Quianus will be made like this 


Mix and burn 1 part of copper, 1 part of lead, 1 oz. 
of ground natron, 1 oz. of calcothar, 1 oz. of afroni- 
trum; mix with vinegar and put in the sun, let it dry, 
and grind 11.10% 


98 See also chapters 219-A and 245, which give similar recipes, 
and chapters 291 and 292 which are almost verbatim copies of 
this and the following chapter. The treatment with the mixture 
described would provide a better “hold” for the gold by roughen- 
ing the surface of the iron and depositing some copper by elec- 
trolytic replacement, for some copper would have been dissolved 
from the filings and the mortar in chapter 146-G and is added 
as copper sulphate in 146-H. Note that the corrosive solutions 
used here are chemically similar to those that later became im- 
portant in the decorative etching of armor and in the first 
graphic etching. Both of these applications require a layer of 
wax, pitch, or linseed oil to protect the metal in the reserved por- 
tions of the design. Such decorative etching was used on iron 
swords of the La Téne period but it seems to have died out there- 
after. All-over chemical attack remained in use to develop 
texture in Damascus and pattern-welded swords, but there is no 
more evidence of the use of stop-off coatings in Europe until 
early in the fifteenth century. Materials that would have been 
suitable are frequently mentioned in other connections in the 
Mappa. Etching was later used to reveal the structure of metals 
for microscopic examination—the very basis of the modern science 
of metals, see C. S. Smith, A History of Metallography (Chicago, 
1960). 

Nitric acid was the first mineral acid to be discovered. Initially 
called aqua martis in tribute to its use in etching iron armor, it 
may well have been produced by heating a mixture containing 
ferric sulphate and saltpeter intended for etching. 

99 This seems to be a recipe for producing zinc oxide from traces 
of zinc in copper—hardly a profitable procedure, even if the 
“copper” were brass. 

10 This is apparently an inorganic blue—mainly basic copper 
acetate, darkened if not entirely obscured by iron. Qwuianus 
was a common ingredient in the mixed pigment pandius (chap. 
107-A n). 
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149. Anfinus!?! 


Take soft lead, and melt it in an earthenware pot 
that is strong enough to withstand grinding. Take 
a pestle, and put coals with ashes over the lead. 
Before it cools, stir it smoothly and well with the 
pestle, until you thin out the lead and make it into 
fine [powder]. After this put it on a wooden platter, 
and wash it. Then compound it with sulphur in a 
new cooking pot, and cook for 3 days. 


150. The recipe for a pandius 


1 part of white lead, half a part of cinnabar; grind 
well in a marble mortar ; and after it has been ground 
up, add some water in which fish glue is cooked, and 
a pandius pigment will result. 


151. Another kind 


2 parts of verdigris, 1 part of cinnabar, 1 part of 
white lead, 1 part of quianus, 1 part of /ијах.1% 


152. Another kind 


1 oz. of quianus, 3 solidi of white lead, 1 part of 
natron, 1 part of calcothar.!9! 


153. Another kind 


1 part of alum, 1 part of native sulphur, 1 part of 
natron. 


154. 


Grind glass well, and put 3 oz. of clean copper 
filings to a pound of glass, and cook it for 3 days. 


Making a green color їп glass 


101 In P the noun is hard to make out, although Phillipps in 
his printed transcript reads Anfinus. S reads amphimissia (fol. 
45). L reads antimis, which Hedfords conjectured was a corrup- 
tion of the Greek word anthemis, which is an herb like our camomile 
(from Dioscorides, Greek dict.) АП seem equally incompre- 
hensible. Whatever this recipe is, it has no relation to the in- 
cendiary anthimis in chapter 162. It describes a method of 
producing lead in a finely granular form by exploiting the extreme 
brittleness of the metal when a small amount of liquid remains 
between the crystal grains, and heating this with sulphur to 
make an artificial sulphide. Later assayers produced a lead 
powder by pouring the metal when on the point of solidification 
into a wooden box, and shaking it vigorously. 

102 This is similar to chapter 107-A. 

103 The correct medieval form of this word appears to be Шах, 
as in chapters 192 and 221-E. A transliterated Greek accusative 
form lulacin appears in chapters 151, 166, 168, 172, 173, 174, 
176, 176-A, -B, -C, -D, -E and 231; genitive Julacts in chap. 166; 
two misspelt accusatives in chap. 232 (P. luzacin: 5. lulazin) and 
in chaps. 240 and 241 (P. lulacerin: S. lulacertm). Both S. 
(221-E) and L. (folio 229v) specifically identify lulax with indigo. 
Hedfors (1932: р. 103) notes the modern Greek loulakz (washing 
blue or indigo), and cites Diels to the effect that the word Шах 
derives from the Sanskrit nila (n. Indigo) and nild, nili (f. indigo 
plant) via the Persian nilag, lilag, lilang. 

14 P inverts the weights of quianus and white lead. 
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155. Another kind 


When the glass has been ground well there should 
be added to one pound of it 2 oz. of copper filings 
and 1 oz. of Egyptian alum, and cook it for 3 days. 


156. Making [glass of ] a milky color 
Put 3 oz. of tin to a pound of glass and cook it for 
2 days.5 
157. Making [glass of ] blood color 
Put 3 oz. of cinnabar to a pound of glass and cook 
it for 2 days.1%6 
158. Making [glass of ] a reddish color 
Put 2 oz. of white lead to a pound of glass and 
cook for 6 days. 
159. 


Color thin glass pieces, mix and coat them with 
dragon's blood, and in this way a reddish color will 
result. 


Making a purple color [ on glass ] without fire 


160. A pale apple green color [glass | 


To a pound of glass, 2 oz. of Thespian earth and 
cook it for 3 days. 


161. Red [glass | 


To a pound of glass, 2 oz. of copper calcine. 


162. Anthimis de damia 


1 pound of amor aquae, 1 pound of naphtha, 3 
pounds of native sulphur, 4 oz. of dry pitch [2 Ib. 
balsam, 6 oz. gagatis, 4 oz. olive oil, 4 oz. resin (S) | 


1 pounds of milk of iron.’ Grind all the dry 


ingredients well, and when very fine powder has been 
made, mix it into the liquids: and cook for an hour, 
and [a material to make] fire will result; however, 
not in accordance with the former strength but 
slightly less. 


105 See chapter 281 for a white potter's glaze also based on tin 
oxide. 

106 Neither this nor the succeeding recipe would be red unless 
some unmentioned ingredient, presumably copper or gold, was 
present. 

107 Lac ferri. Perhaps iron filings, though possibly the iron 
oxide that runs milklike off iron in the forge at a welding heat 
(1400°C or above). Berthelot thinks that this chapter describes 
a kind of varnish to apply colors to glass. To us, despite its 
environment, it seems more likely that it is an incendiary mix- 
ture, though it is the only one to appear also in L. It would have 
been more at home in the company of chapters 266-278 where 
many of the same ingredients appear. The collection of amor 
aquae, a natural petroleum, is described in chapter 276. 
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163. Ohmpian stone 


Olimpian stone is engendered in rocky places, and 
is duplex in color, black with white spots: when 
struck by the sun, it gives out fire, like sulphur. 


164. The stone flavites 


The stone flavites is engendered in black earth: 
and when it is struck by the sun it will become 
impregnated with prasinus. From it the green color 
prasinus is engendered. 


165. 


The red stone is engendered in diverse places; and 
from it also will be made the mortars in which gold 
is ground. 


The red. stone 


166. The recipe for lulax 


[ Take ] flowers of parsley, flowers of clean flax, and 
a magma of violet of the two kinds above mentioned; 
that is, 1 part of the greater violet and 1 part of the 
lesser—now [make] such a magma not according to 
the recipe for azure [chap. 167 ], but only with water. 
Again such magmas may also be made of the greater 
blue lily—1 part. For use, both of the two magmas 
should be ground down into one and stored in a 
single glass jar. Make the magma of the lesser violet 
separately and make the magma of the greater blue 
lily separately. Then [take] 2 parts each of the 
parsley and the flax and 1 part of the lesser violet 
and 1 part of the greater one [and add ] to one pound 
of magma 4 of frothed Egyptian alum, 2 solidi of the 
materials and 1 oz. of axle-grease soap without lime. 
Cook these a little, and grind 1 pound of deveined 
woad-leaves!? and mix them with the cooked magma; 
and grind thoroughly until it becomes powder, and 
put it in the sun to dry. This is /u/ax, light in color 
approaching azure, and of a good color because it 
does not settle out since it is made of flowers. 


167. 


Gather and lay aside flowers of neulacis, which 
in Greek is called thapsia, though others call it 
chameleon plant. Then coat your hands with soap 
boiled without lime and rub the flowers between your 
hands and put them in a pot. After this coat your 
hands again with the soap and rub the same flowers 
for a rather long time and set them aside again; and 


The recipe for azure 


108 The word for woad is here guatum, elsewhere in the manu- 
script guattum, guuatum and uvatum. The Classical Latin word 
was the same as that for glass, vitrum, explained by Webster as 
due to the blue color. The botanical term is 2satzs (from the 
Greek) tinctoria. The modern French guéde retains the guttural, 
while the German Waid retains the uv forms of the Medieval 
Latin. See Hedfors, Roosen-Runge and Maigne D’Arnis Lexikon. 

19 Thapsia, which takes its name from the Greek island 
Thapsos, is a poisonous medicinal plant of the parsley family, 
used as a dye. 
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keep on doing this until the flowers are consumed. 
After the flowers have been consumed, collect the 
concoction and cover it carefully in a pot, in a hot 
place, until you notice that it has turned a blue 
color. Now when it is blue, cover it only with a 
cloth. Then take green leaves from a deveined woad 
plant, and cook them with defrothed urine, until the 
above-mentioned leaves are dissolved, and keep on 
cooking until the urine is consumed and the concoc- 
tion thickens, and leave it to cool. Then take 3 
pounds of neulacis flowers, and 2 pounds of the 
cooked woad leaves and half an oz. of cinnabar, mix 
them together, grind them cleanly, and when they 
are ground, let them stand covered in a mortar. 
Then put in a new cooking pot some oyster shells, 
carefully cleaned inside and out and washed free from 
dirt and mud, and cook them down to a powder ;!!? 
and when they are cool, grind them carefully by 
themselves. Take 1 pound of the powder and some 
clean verdigris; put them in some other defrothed 
urine and grind for a while until it is turbid and the 
urine turns green, and mix some of this in the first 
mortar with the above-mentioned materials; grind 
well and store it in a new pot in the sun for a day. 
Afterwards cover the pot and lute it carefully and put 
it for a day in the upper part of a glassworker’s 
furnace," and azure will come out. 


167-A. A diffuse azure which is called lively" 


Soak flowers of neulacis, rubbed with soap, as we 
said above, in defrothed urine and cover the pot and 
put it in dung to disintegrate. In the same way soak 
woad leaves in defrothed urine; and after they have 
been kept in the dung and disintegrated, throw some 
of it into a mortar after removing all the veins from 
the leaves. Then take 1 pound of these woad leaves 
and 2 pounds of the meulacis flower and 2 oz. of poppy, 
mix and grind them together, adding a half oz. of 
cinnabar, a half oz. of verdigris, and a half oz. of 
defrothed urine, grind carefully, and put in a new 
cooking pot; cook it over a slow fire, until it is con- 
sumed and thickens, and there will result a slightly 
purplish azure. 


167-B. An apple green azure [S] 


Soak neulacis flowers in vinegar, place them in a 
covered pot, as said above, and put them in dung to 
disintegrate. In the same way carefully grind some 
deveined woad leaves, soak them in a new pot with 
vinegar and cover in dung, until the leaves disinte- 


10 Cf. chap. 174, where a kiln is specified for the “cooking” of 
oyster shells, which yield a purer lime than does limestone. 

111 Supposedly the annealing lehr, though this would certainly 
destroy any organic matter. 

12 Heading from S, Lazurin difuton quod dicatur vivace. Both 
the division into chapters and their headings from here through 
chapter 189 differ in S and P. We follow the former. 
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grate. Next take 1 pound of woad leaves, 1 oz. of 
lac cooked in defrothed urine, 1 pound of neulacis 
flower and 4 oz. of clean washed oyster-shell powder, 
as described above. Grind all these in a mortar and 
add to them half a pound of celandine plant concoc- 
tion, which you have cooked in urine, and 1 oz. of 
saffron. When all this has been ground, cover it in 
a pot, and leave it for a day in dung, then take it 
out, dry it in the sun and use it. 


168. Sky-blue azure 


Take neulacis flower, rub it with soap, as we taught 
above, cover it in a pot and put it in dung. Do the 
same with deveined woad leaves and after some days, 
when they have rotted, take 1 oz. of the neulacis and 
the woad leaves and grind them fine in a mortar, 
adding 1 oz. of clean white lead, half an oz. of clean 
artificial Julax, half an oz. of cinnabar, and 4 oz. of 
urine defrothed with ground vitriol [vitriolum |: then 
add 10 pounds of urine, and after the vitriol has 
settled, grind enough urine in a mortar and leave the 
mixture to settle for 2 days. After this take 3 pounds 
of clean defrothed urine and 1 oz. of ground gall nut, 
mix them and let them soak for a day. Then take 
1 pound of the stew, grind it well, and let it settle in 
the sun, and a sky-blue azure will result. 


169. Ап azure of а flesh-color [S] 


Take 1 oz. of the first kind of azure, 1 oz. of cin- 
nabar and compound it as above. 


170. Onyx-colored azure [S | 


Compound as above 1 pound of clean, ground white 
lead, 1 oz. of azure, 1 oz. of cinnabar. 


171. 


Take 1 pound of zeulacis flowers, coated with soap 
as was shown above, put them in dung, and 1 pound 
of deveined woad leaves with soap, as you!? did 
above, and kneaded in dung. Afterwards, when they 
have been ground in a mortar, add to them 1 oz. of 
cinnabar, and from boiled down yellow-weed plant 
[S]—which should be boiled with defrothed urine 
until it is reduced to a } part and thickens—of this 
thickness, when ground, 1 pound. Mix all these 
together and put them in the sun, and azure of an 
eagle-stone color!!* will result. 


Azure of a color like the eagle stone LS | 


172. A reddish color 15 composed of 
four substances LS | 


1 oz. of cinnabar, 1 oz. of Siricum, Is 1 oz. of cooked 
lac. Now lac is cooked like this: over a slow fre, 


13 Note second person singular—for the first time in the P 
manuscript. 

14 Lazurin aetizonta, P reads melinizontia. 

15 Siricum, made from lead or white lead (chap. 192-c) is 
minium or litharge. 
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thoroughly cook finely ground lac in defrothed urine. 
Take 1 pound of this concoction and 1 solidus of 
lulax and after grinding them together leave them to 
settle and to dry in the sun. 


173. The recipe for purple [dye (S) | 


Grind well together 1 oz. of cinnabar, 2 solidi of 
lulax, and 1 solidus of white lead. Then dry in the 
sun. 


174. Another recipe [S] 


Mix and grind all together 1 oz. of the juice of 
pressed poppy flowers, half an oz. of cinnabar, 1 solidus 
of Julax: dry in the sun. 


174-A. Another recipe 


4 pounds of cinnabar [i.e. ] vermilion, 1 pound of 
the earth vermilion that grows on the leaves of the 
Turkey oak,!* 1 pound of the above-mentioned cooked 
lac, and 10 pounds of defrothed urine. Take both 
kinds of finely ground vermilion and put them, in a 
loose-textured fine linen cloth, into the urine in a 
cooking pot; wash the vermilion in the pot in which 
the urine has been cooked, and cook it and grind it 
again, and wash it in the urine in the pot. Keep on 
doing so until all the kermes is consumed. Then 
thoroughly cook this mixture and shake it: then take a 
clean, well-washed oyster shell, put in a well-covered 
pot and place it in a furnace until it powders, and then 
grind it fine. Put 3 pounds of this powder into the 
above-mentioned concoction and let it boil well down 
toa third. Then put it in the sun to thicken. 


175. Another recipe for vermilion [S] 


1 pound of vermilion, 1 pound of kermes—kermes 
grows, as was said above, on the leaves of the Turkey 
oak—1 oz. of cinnabar, and 1 oz. of the first azure. 
Mix them together; grind them carefully in a mortar 
and take 15 pounds of defrothed urine and cook in a 
new cooking pot, until the urine is reduced to half. 
Afterwards grind the [kermes] grains with cinnabar, 
pound and wash them in a linen cloth, just as they 
were contained in above, until it is consumed. 


176. Another recipe [S] 


Thoroughly grind half a pound of vermilion, 6 oz. 
of the other vermilion [kermes], 6 oz. of white lead, 
6 oz. of /ијах [S] and put these in a cooking pot with 
10 pounds of defrothed urine, and putting them in a 
loose-textured linen cloth, wash down the kermes in 


16 Cerus, the Turkey oak, is a shrubby evergreen tree of the 
Mediterranean region on which the kermes insect flourishes. 
"Earth vermilion,” vermiculum terrenum, is identified as coccarin 
(kermes) in the next chapter. The insect's scales, which are a 
brilliant scarlet, are the oldest dyestuff of record. For a good 
discussion see Roosen- Runge, 1967: 2: pp. 40—51. 
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the urine, and again wash it until the kermes is spent. 
Boil it down until the urine is reduced to half and set 
it in the sun. 


176-A. А pandius [S] 


1 pound of /u/ax, 1 pound of cinnabar, 1 pound of 
white lead, 2 oz. of ficarin: grind all these together 
and mix them with warm water; put them in the sun 
until they dry. 


176-B. Another pandius [5] 


1 pound of /ulax, 1 pound of prime cinnabar, 1 
pound of azure, 1 pound of very clean ocher and 1 
pound of quianus: grind all these together well and 
mix them with warm water, rub them and put them 
in the sun until they are dry. 

176-C. Again, another recipe [5 ] 


3 oz. of lulax, 9 oz. of white lead. 


176-D. Again [S] 


1 oz. of lulax, 1 oz. of ficarin, 1 oz. of quianus. 


176-E. A green pandius [S] 


1 pound of lulax, 1 pound of quianus, 1 pound of 
white lead. 


176-F. Again, another recipe [S] 


2 pounds of qwianus and half a pound of white 
lead: mix and grind with enough defrothed urine; put 
in the sun. 


176-G. Again, another way [S] 


1 pound of quianus, 1 pound of ficarin, 2 pounds of 
ocher: grind them all together, mix with defrothed 
urine and put in the sun. 


176-H. Again, another way LS ] 


1 pound of quianus, 1 oz. of ground copper calcine, 
1 oz. of ficarin, 1 oz. of ocher: grind these all together, 
mix with defrothed urine and put in the sun. 


176-I. The first pandius of a cinnabar color [S] 


1 pound of cinnabar, 1 pound of boiled-down 
cooked yellow weed, 1 pound of clear saffron-yellow 
millet, 2 pounds of ficarin, 1 pound of quianus: grind 
them all together, mix them with defrothed urine, 
and dry in the sun. 


177. Another pandius of a cinnabar color [S] 


6 oz. of cinnabar, 6 oz. of the cooked lac broth and 
6 oz. of saffron: grind them all together and put the 
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mixture in a glass pot in the sun for a day, until it 
dries, and take it inside at night. 


178. Again, another recipe [S] 


Grind and mix together 1 oz. of cinnabar, 1 oz. of 
the three ingredients of ink. Put it aside in a glass 
pot, place in the sun, and take it in at night; and 
keep on doing so until it dries. 


179. Again, a pandius [S] 


Grind well in a mortar 2 oz. of cinnabar and 1 oz. 
of white lead. Mix them with defrothed urine and 
grind properly; store them in a glass pot and cover it 
in dung for many days. 


180. Again, a green pandius [S] 


Grind and mix 2 oz. of green earth and 1 oz. of 
cinnabar, and store them any way you like, after first 
mixing them with defrothed urine. 


181. Again, a green pandius [S] 


1 pound of green earth, 1 oz. of cinnabar, 2 solidi 
of white lead. Grind these in a mortar with de- 
frothed urine, and store them in a glass pot, and put 
them in the sun to dry. 


182. Again, a green pandius [5] 


1 pound of green earth, 1 oz. of ocher, 1 oz. of 
cinnabar; grind and mix them all together with de- 
frothed urine, put in an earthenware pot, and cover 
in dung for 20 days. 


183. An Ocher-colored pandius 


1 pound of clean ocher, 1 oz. of cinnabar, 3 solidi of 
ficarin: grind them all in a mortar, mix with de- 
frothed urine and store them in a glass pot and put 
them in the sun, until they dry. 


184. A purple pandius composed of 
four ingredients [S] 


Lulax, quianus, cinnabar, lac, in equal weights: 
grind and mix, put them in a glass pot, and put in 
the sun until they dry out. 


185. Again, a purple pandius [S] 


1 pound of the broth made by boiling down murex ;!!7 
[1 Ib. cinnabar (S)], 1 oz. of clean s?ricum: grind 
them all together and mix them with a little urine, 
put them in a glass pot and dry in the sun. 


17 Cf, chap. 127. 
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186. Again, a purple pandius [S] 


Murex broth, lac broth, 1 oz. of each: first grind 
cinnabar, 1 oz. and after this mix in the murex broth 
and the lac broth and set aside in a glass pot in the 
sun until 1t dries. 


187. Again, a pale purple pandius [5] 


1 oz. of the murex broth, 1 oz. of cinnabar, 1 oz. 
of saffron, 4 oz. of yellow-weed broth: cook them 
down with urine, all mixed together, to a sixth of 
their weight [5 ]. 


188. Again, a pandius [S] 


1 oz. of cinnabar, 1 oz. of murex broth, 1 oz. of 
cooked madder, and as much of cooked fimiscus:!? 
first grind the cinnabar by itself, then mix them all 
together and put them in a glass pot, just as in the 
other cases. 


189. А pandius [S] 


Take madder broth, and add 3 oz. of gallnut and 
grind it properly; take 2 pounds of madder broth and 
put it in a glass pot with the ground gallnut and 
leave to soak for 2 days: after this, strain it and add 
1 oz. of calcothar and 2 solidi of cinnabar [and ] grind 
them both, and put them with the above-mentioned 
things, and cook down until it is reduced to a third. 


190. The recipe for green ink 


Take ripe seeds of the shrub caprifolium, that is in 
English gatetriu,!? and grind them together well in a 
mortar ; afterwards, let them boil thoroughly in wine, 
at the same time adding to the concoction iron that 
has rusted. This is a brilliant green ink. If you 
want to make cloth or leather green, smear some of 
this on it with a paintbrush. Now, if you want it 
to be black, add vitriol to this composition in the 
usual [way ]|. But, if you want to prevent this or 
any other ink from running, put some gum of haw- 
thorn or holm oak into the concoction and cook them 
together. 


пв Perhaps a corruption of faentsicia, mown hay. 

119 Phillipps remarks in the introduction to his edition of P, 
. . . In chapter cxc. . . . the shrub ‘caprifolium’ is translated 
'goat tree.' This is a singular circumstance, and seems to me to 
indicate, as I said before, that the author or the transcriber was 
an Englishman, for had he been of any other nation he would most 
naturally have translated it by the language of his own country. 
Moreover, in the very next chapter, he mentions the herb 
‘greningpert,’ a corruption, I suspect, of 'greningwert, the Saxon 
p being easily mistaken for a p; (and we know that several 
English names of herbs end in wort, as St. John's Wort, &c.) 
which I consider an additional mark of his being an English 
author." This comment, of course, should be applied only to 
the authorship of this chapter and the following one, neither of 
which appear in the earlier manuscripts. On medieval ink see 
Roosen-Runge (1972). 


put in as much beer as 15 sufficient. 
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191. 


Take the plant that is called greningwort,? and 
boil it well with beer or wine, until the beer turns 
yellow from the plant. Afterwards strain it; then 
mill powdered Byzantine green with the beer, and 
Afterwards let 
it stand in a basin or a copper pot, to mature in the 
sun. 


Го temper green 


191-A. [Cutting and polishing gems | 


Have a copper strip and fine emery powder, and, 
when you want to cut a stone, wet your saw [i.e., the 
copper strip] in the middle with a little saliva, put 
powder underneath, and holding the saw firmly or 
closely, apply it to cut the stone. 

Polish [gems] in this way. Put emery powder on 
a lead plate, and wet it slightly with saliva. Polish 
[the gem | gradually, watching often to see that the 
powder is not used up. When the gem is cut [i.e., 
rough polished], bring out the color in this way. 
Pound some pebbles that have been calcined until 
they are reduced to powder; dry this in the daylight, 
and make a very fine powder from it; alternatively 
make a fine powder of light pumice-stone, or of 
calcined rock-crystal. Now, stretch a strip of leather 
over a plate and with the powder and your saliva 
bring out the color of the stone by rubbing it on the 
leather strip. If you do not have pumice-stone, 
make an equally potent powder from the ancient 
brick tile from which salvers used to be made, or you 
may bring out the color without harm with copper 
wire.!?! 


191-B. Ошапоп ualtalasion 


It is engendered in humid places, for it is engen- 
dered out of the dew in the summertime. It is col- 
lected as follows: pick it up and collect it and lay it 
in the sun until it is dry. After it is dried out, grind 
it well. Then take the greater sea snail, wash it 
well, grind it; take 30 pounds of this snail, 2 pounds 
of ualtalasion, 10 pounds of soap, 3 oz. of azure and 
a piece of lightly-cooked olive oil soap. Mix these 
all together, grind them and set them aside in a new 
earthenware pot. Cover them in dung and leave 
them for 60 days.” 


192. Quianus, then is engendered as follows. 


Before mixing the ingredients, weigh them, then 
make a good mixture, grind them well on marble and 


120 See previous footnote. 

11 Cupero filo. Perhaps a corruption of coperosa, copperas, 
which, when calcined, yields that excellent polishing powder, 
rouge. 

122 In S this chapter follows immediately after the material 
of chap. 189. P spells ualialaston with a double и, and bears 
the chapter heading that we, following S, assign to 192. 
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mix them well in amounts appropriate to your 
operation. 


192-A. Again, another green pandius [S] 


1 pound of quianus and 1 oz. of white lead, both 
ground and mixed with defrothed urine. 


192-B. Again, a pandius 


1 pound of quzanus and 1 oz. of cinnabar—grind 
and mix these with defrothed urine. 


192-C. [A lst of things that painters use | 


We list all those things made from flowers of land 
or sea, also from plants; we list in this way their 
qualities or their uses on walls, woodwork, linen cloth, 
and even on skins. We mention all the things on 
which painters work and the techniques which they 
all use: the man who lays a simple coating of glue on 
a wall; one mixed with wax on woodwork; on simple 
wood, glue mixed with plaster; on a cloth however 
colors mixed with wax; on hides plaster!? mixed with 
glue [is used ]. 


192-D. On the kinds of minerals, herbs, woods, stones, 
and also on fungi (L) salt, natron, afronitrum, oils, 
pitch, resin and sulphur [S] 


The first ore is that from which gold comes. Itisa 
ruddy earth: it is almond-shape, reddish, on account 
of the adjacent earth. There is also another like it, 
which loses color when it is burnt and is not sandy 
like the former. This earth is engendered in sunny 
places. And such is ore of gold. 

Now the ore of silver is green. 

And the ore of copper is a green rock, and when 
you strike it with a бгеѕќопе,! it emits fire. 

And brass [ore] is an apple-green rock, and emits 
fire in the same way. The ore is a stone that is jet 
colored. 

And lead is a dusky earth; and the stone which is 
found in it is green. 

Sand is the mineral from which glass comes; now 
there is also a stone and it is of a glassy color. 

Vitriol [vitrolum | becomes an earth. Ochers are 
grown where there are drops in springtime. They 
are collected and cooked down. And this earth be- 
comes calcothar [when calcined |; but the earth that 
is dry is vitriol. 

Alum ore is an efflorescent earth. 

Eritarin [LS; eitarin, Р. | is a white earth, easy to 
break up. 

Sulphur is engendered in the earth, and the very 
place burns. From sulphur-earth mixed with oil, a 
concoction is cooked. 


123 unctio, supposedly lime plaster or gypsum in a kind of gesso. 
14 pyreghiolo, S, pirepolo, P, pirebolo, І. 
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Natron is a salt which is engendered in the earth. 
It will turn into sheets and in time become full of 
holes. 

Salt schist is engendered in the same way. 

Afronitrum, however, is engendered in the place of 
natron,?* before it congeals; also another kind is 
made from natron ; and the chief kind is a foam, white 
like snow. Now, when it is compounded, it is at 
first dusky, yet it has the same property. 

Sulphurous earth is engendered in the same place 
as is sulphur. [Hematite is found near the place 
where sulphur is found (5) ] 

Quicksilver is engendered from an earth, and an- 
other kind from silver ore in the smelting process.!? 

The ore of orpiment is earthy. 

Calcitis [ S] is a natural clod of earth which is found 
on the island of Cyprus in mines, of a pale golden 
color; it has within it cleft veins like fissile alum, and 
they shine like stars. 

Prasinus is an earth that is mineralizing. 

Lulax is made from an earth and plants. 

Azure is compounded. 

Quianus [ Cyanus (S) ] is compounded. 

Ficarin is compounded. 

Verdigris is an efflorescence of copper. 

White lead is an efflorescence of lead. 

Ochery earth is a pandius—you can color everything 
with it, compound everything with it. 

Copper calcine is made from copper. 

Cinnabar is made from quicksilver. 

Siricum [Sciricum (S) | is made from white lead; it 
is also made from lead. 


193. Of plants, earths and woods 


Chrisocollon is a tree that is not tall and whose 
interior wood is apple-green. The bark and fruit of 
a nut tree: bark of Cilician [Olicine (S), Cilicine 
(L)]; bark of ash [melia] trees; bark of elm trees; 
and bark of the poplar tree. 

АП these are dyes: madder from the forest is weld 
[S]. Мопосіоѕиѕ is an acorn gall. (The tamus is 
woodlike and resplendent,!? Titimalin is a plant LS ]). 
Drantalasts is the plant double bugloss. 

Every kind of resin is cooked from pine and fir. 
When pitch-pine is cooked, pitch oil comes out first; 
and cedar pitch is cooked from cedar wood. (Pitch 


125 The Lucca manuscript reads vitri, glass, instead of nitri, 
natron: Just possibly sandiver is meant. See note to chap. 1. 

126 *[Hydrargyrum] is also found in ye place where silver is 
melted standing together by drops on ye roofs"— (Dioscorides, 
Goodyear trans., Book V para. 110). Supposedly the mercury 
came from cinnabar in the silver ore, for there is no evidence for 
the use of mercury in ore treatment before the sixteenth century. 

127 S?ricum (cf. chap. 172) is therefore probably litharge or 
minium (or an intermediate color between the two) made from 
white lead as in chap. vii, or by the direct oxidation of molten lead 
as in chap. 142. 

128 Identification of these trees uncertain. 

19 Phrase obscure, but see Hedfors, pp. 121-123. 
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is also engendered from fir [sappinus | and a fir pitch 
from the silver fir [S]). Mastic [mastice] is engen- 
dered from the mastic tree [/entiscus |. Hornbeam 
[Zigea, zizipha]| is a tree the fruit of which is the 
jujube. Gum from the maple tree. A second gum, 
from the almond tree. Olive oil comes from the 
olive. Linseed oil comes from flaxseed. Mastic 
[lentiscus] oil from the mastic tree. Coral!? fromthe 
sea. The murex from the sea. Salt from the sea. 


194. [The assaying of gold-silver alloys 
by weighing in air and water | 


Any pure gold, whatever its weight, is heavier than 
any equally pure silver of identical weight [when both 
are weighed in water] by a 24th plus a 240th part of 
itself; and it can be assayed as follows: If a pound 
of the purest gold is compared on the balance under 
water with the same weight of equally pure silver, 
the gold will be found heavier than the silver, or the 
silver lighter than the gold, by 11 pennyweight, 1.е., 
by a 24th plus a 240th part of itself. "Therefore, if 
you find any shaped [goldsmith's] work which you 
believe to be alloyed with silver and you want to 
know how much gold or how much silver is con- 
tained in it, take some silver or gold and, checking 
and examining the weight, make a lump of whichever 
metal you wish equal to the weight of the suspected 
work [S], and place both of these, namely the work 
and the lump on the [two] pans of the balance and 
immerse them in water." If the lump that you 
made was of silver, the work will outweigh 1t; if it 
was of gold, the object will rise and the gold sink. 
Now, this happens in such a way that the silver rises 
by as many parts [i.e., fractions of the whole dif- 
ference between gold and silver] as the gold sinks. 
For, whatever is in the work [when weighed ] beneath 
water beyond its usual weight [in air] belongs to the 
gold because of its density, whereas whatever light- 
ness there is must be attributed to the silver because 
of its rarity. To make this more easily observed, you 
should notice carefully that in the density of gold, as 
in the rarity of silver, 11 pennyweight signifies a 
pound, just as was stated at the beginning of this 
chapter.!? 


10 Follows L, corallum. S reads colaliam, P, collium. 

131 [n his transcription Phillipps omitted a sentence from the 
MS: (Si argentea fuerit) massa quam fecisti, opus praeponderabit. 
Si aurea fuerit (allevato opere. ...). Notice the second person sin- 
gular again. 

132 More simply stated, the fraction of silver in the alloy is 
240/11[ (wau — w)/W], where W and w are the weights of the 
alloy in air and in water respectively, and wau is the weight in 
water of a mass of pure gold that, in air, equals W. The method 
requires the immersion of both balance pans in the water. The 
computation is correct only with pure alloys of gold and silver, 
and it is assumed that there is no change of volume on alloying. 
The make-up weights used under water should be silver. The 
variable effects of capillarity on the suspension strings at the 
water surface are ignored. This method correctly gives the frac- 
tion of gold by weight: other early methods often give volume 
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194-A. [The ratio of weights of wax and metals 
for use in the foundry | 


The weights corresponding to one ounce of wax 
are: Tin, 7 oz. 17 pennyweight; white copper, 8 oz. 


fractions, the difference between the two, which is large, being 
overlooked. 

This account appears in nearly identical form in several other 
tenth-century and later sources. In Paris, BN lat. 8680A, 10v. 
13c, it is added on the margin as a possible proof of Proposition 
IV of the Pseudo-Archimedean De ponderibus Archimenidis (or, 
De insidentibus in humidum). It is also included in a complex 
geometrical-metrological manuscript at Munich, Staatsbibl., 
cod. 14836, 137r. 11c, from which it was published by M. Curtze 
(1895). In the version included in the tenth-century manuscript 
in Paris, BN lat. 12292, and in the twelfth-century manuscripts 
of Eraclius the difference in water loss between silver and gold 
is stated as 12 pennyweight per pound, i.e., 1/20 which is less 
accurate than our figure. Using the modern values for the specific 
gravities of gold and silver (19.3 and 10.5 respectively), the 
fractional differential loss in weight of silver versus gold in water 
should be 1/pag — 1/pau = 0.0434 or 10.4 dwt/Ib. However, if 
the weights used to restore balance were immersed alongside 
the alloy sample and were also of silver the loss would appear to be 
larger by the fraction pag/(pag — 1) or 1.105, making 11.5 dwt 
differential loss per pound of silver. The stated value, 11 dwt/Ib 
is remarkably close to both. It may have been the realization of 
the necessity of a correction for the immersion of weights that 
gave rise to the curious expression in the opening sentence “а 
24th part plus a 240th part." 

The method is a development of the Archimedean scheme for 
detecting adulteration of gold, first described in Vitruvius De 
Architectura. The poem Carmen de ponderibus, probably by the 
Latin etymologist Priscian and dating from about 500 А.р., 
describes a method based on the same principle as the present one 
but using a balance with movable fulcrum. The standard frac- 
tional loss on immersion is there given as 3 drachma per Ib. of 
gold, i.e., 1/25. There follows a non-hydrostatic method involv- 
ing the production of pieces of alloy, silver, and gold having 
equal volumes. Another method required the laborious (and 
inexact) production, via a wax intermediate stage, of a pure silver 
duplicate in shape and volume of the object, and weighing it. 
When, later, the ratio of wax to metal weights was given as in 
our following chapter, this was for the foundryman's benefit 
not the assayer's. 

For the early history of the use of Archimedes' principle in 
assaying, see C. Thurot, (1868 and 1869); M. Berthelot (1893: 1: 
pp. 167-178) and especially Marshall Clagett (1959: pps. 64—69, 
84—99, 114—124, 131-134). Clagett gives the text with English 
translations of the important sources including Carmen, BN 
12292, and Sélestat. The work of the Muslim scientists al- Biruni 
and al-Khazini (early twelfth century) who determined the rela- 
tive specific gravities of seven metals and a few gems was sum- 
marized by A. Mieli (1939) based upon the pioneering studies by 
E. Wiedemann. 

The density assay in one form or another is mentioned in most 
books on assaying published in the sixteenth to nineteenth cen- 
turies—see especially Lazarus Ercker's Beschreibung allerfürnem- 
isten mineralischen Erizt und Berckwercksarten . . . (Prague, 
1574) and the extensive notes added by J. H. Cardalucius to the 
1672 edition. It was a popular problem in elementary textbooks 
of mathematics and gave rise to some early nomographs as well 
as to many specially graduated balances and hydrometers. Both 
Galileo and Boyle described such gadgets. Although it was too 
inaccurate for wide use with the precious metals, the density 
assay was used as an official test by the pewterer's guilds to check 
the adulteration of tin with cheaper, heavier, lead. They did 
not use hydrostatics but simply weighed castings made in a 
standard bullet mold against alloys of legal composition. 
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16 pennyweight; Cyprian copper, 9 oz. 3 dwt.; [brass 
9 oz. 3 dwt; | silver, 10 oz. 12 dwt. ; lead, 1 oz. [i.e. Ib. ] 
6 dwt.; gold 19 oz. 9 dwt. 

And so if there is one pound of wax, put in of tin 
7 lb. 10 oz. 4 dwt. You should put that in because 
for as many ounces as there are of the wax there 
should be [for each] 7 oz. 19 [sic] dwt. of tin, and 
so if there is a pound of wax, i.e., twelve ounces, put 
in twelve times 7 oz. of tin which makes 7 lbs., and 
twelve times 17 dwt., which makes 204 dwt or 10 oz. 
4 dwt. Of white copper, if there is a pound of wax, 
you must take 8 lb. plus 12 times 16, which corre- 
sponds to 192 dwt., making 9 oz. 12 dwt. 

Of Cyprian copper, for a pound of wax, take 9 Ibs. 
12 dwt. [sic]. Of brass, for a pound of wax, take 9 
lbs. plus twelve times 3 dwt., which makes 1 oz. 16 
dwt. On the other hand, with silver, to a pound of 
wax, 10 Ib. plus twelve times 12 dwt. 

In the same way to a pound of wax, put in 12 Ib. 
of lead plus twelve times 6 dwt. When casting gold, 
on the other hand, for a pound of wax take of gold 19 
lb. plus twelve times 8 dwt., which makes 3 oz. 13 
dwt. [sic ],1% 


138 This chapter, missing in P, is translated from Sélestat (fol. 
40, 40v). There is an additional version of the first paragraph 
only, with the correct weight for lead, on fol. 212v. The title 
is taken from BN 12292, cited by Berthelot (1893: p. 175), De 
mensura cerae et metalli in operibus fusilibus. Theobald (1933: 
p. 304) cites another manuscript of the tenth century with the 
same data in it, and it also appears in Munich codex 14836, 
from which it was published by Curtze (1895: p. 139). It is the 
earliest quantitative collection of any of the physical properties 
of matter. The values are tabulated below. 


WEIGHTS OF METALS AND ALLOYS 


Density 
Weight Weight Computed (from 
equivalent equivalent density Metals 
to one to one based Handbook 
ounce of pound of on wax Vol. 1, 
Metal wax wax =0.96 1966) 
oz. dwt. lb. oz. dwt. 
Tin 7 17 7 10 4 7.53 7.30 
White copper 8 16 8 9 12 8.45 (8.8?) 
Cyprian copper 9 31 9 0 12 8.78 8.96 
Brass [9 3]? 9 1 16 8.78 (8.5) 
Silver 10 12 10 7 4 10.18 10.49 
Lead 12 6 12 3 12 11.81 11.34 
Gold 19 93 19 3 13 18.68 19.32 
Notes: 


1. [f computed backwards from the stated weight per Ib. of 
copper this would be 9 oz. 1 dwt. (p = 8.70). There has 
been some confusion between copper and brass at some point. 
The identity of white copper is questionable—it could be a 
high-tin bronze or one of the white Cu-As alloys that were 
enjoyed by experimentalists but not by practical foundry- 
men. 

2. The equivalent of brass per ounce of wax is not listed. This 
number given is computed from the weight per pound. 

8. The Froumundus manuscript cited by Theobald reads 19 oz. 
8 dwt.; the stated value per pound of gold corresponds to 
19 oz. 67; dwt. per ounce of wax (р = 18.58). The pound 
and ounce equivalents for gold do not agree in either manu- 
script. 


The weight system is 1 pound = 12 ounces = 240 pennyweights. 
The modern density figures in the last column of the table are 
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195. The recipe for niello for use on gold 


Take 2 parts of almenbuz (i.e., silver)!*4 and a third 
[part] of copper, and as much again and a bit more 
of alquibriz (i.e., sulphur). [Withholding the sul- 
phur,] put them in a crucible in the furnace to be 
roasted; and then gradually mix in the above-men- 
tioned alquibriz. When it is well roasted and mixed, 
take it out and pour it into an ingot mold or wherever 
you wish, and hammer it while it is still hot so that it 
is thinned out. Then leave it to cool. Afterwards 
thoroughly break it up very fine on an anvil with a 
pounder, i.e., a little hammer, until it is made into 
powder, and put it in a shell. Afterwards temper 
some atincar (i.e., borax) with water, and with this 
temper the niello, and place it where you wish [on 
engraved portions of the gold work to be decorated ]. 
Sprinkle soda [natronum | powder on top, and put it 
on coals until the niello runs well. In those places 
where you do not want it to run, put some very fine 
chalk tempered [with water]. When this is done, 
take it out of the furnace to cool, and rub! it with a 
maple polishing stick. Heat it slightly but often on 
the fire, continuing until it is in good shape. After- 
wards scrape the niello right down to the [level of the 
surface of the] almenbuz and polish it again as you 
know full well, and leave it. 


those for pure solid elements. They are not adjusted for the fact 
that contraction of a casting during and after solidification gives 
it, when cold, a smaller volume than its mould cavity. The 
modern pattern maker allows about 3 to 4.5 per cent by volume 
for this. Castings of both wax and metal are liable to contain 
porosity which would upset the ratio of their weights. 

184 Note the use of Arabic words in this and the next eight 
chapters. The Latin identifications (which we translate in 
parentheses) are interlineated in the manuscript in a different 
hand. The word almenbuz clearly means silver as denoted by the 
interpolation, but it does not resemble the usual Arabic word of 
silver, fidda. The others are straightforward transcriptions, 
as follows: 


alquibriz = al-kibrit = sulphur 

atincar = al-tinkàr or attinkàr = borax 

arrazgaz = al-rasds or arraşûş = lead 

alcazir = al-qasdir = tin 

natronum = al-natrin or annatrin = soda (Not to be confused 
with Latin nitrum, natron. See footnote 13, chap. 1) 


These chapters are not in S, which was compiled in the tenth 
century, before the influence of Arab science had begun to be felt 
in Europe. That they came via Spain is indicated by the use of 
‘g’ for ‘s’. 

Note that this niello for use on gold is 2 Ag, 1 Cu, 3+ S, 
and that in the next chapter for use on silver is 1 Ag, 1 Cu, 2 S. 
There is no lead, although the niello of chapters 56 and 206, as 
well as that in Theophilus (III.28) and most later recipes, in- 
cludes it. 

185 The intent here seems to be to eliminate cavities by com- 
pressing the niello when it is hot enough to be plastic, but not 
molten. However, the same word, lipso, appears later in this 
paragraph and elsewhere where simple abrasive polishing is 
clearly meant. 
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196. Again, niello for use on almenbuz [silver | 


Take almenbuz and the same amount of copper and 
as much alquibriz as the almenbuz and copper together 
weigh; and do as was said above in the case of gold. 


197. Again, as above, so that the 
gilding may have color 


Take some urine and a little vinegar, and some 
well-ground garlic, and as much a/quibriz as you think 
right, and mix them together in a copper shell; and 
put in there 2 little sheets, one of copper and the 
other of arrazgas (i.e., lead) and when it is boiling 
hot, take them out and dip them in cold water, but 
in such a way that they do not touch the bottom; 
immerse and remove them repeatedly until they have 
a good color.!? 


198. To soften gold, do as follows 


Put gold in a crucible in the furnace and mix with 
it alquibriz and tincar. Melt them together, and 
make an ingot and put it in salt, then in water. 
Then work it." 


199. Again, if you want to lay gold on a skin 


If you want to lay gold on a skin, first put white 
of egg on 2 or 3 times; if??? almenbuz, 4 times; 1% 
alcazir (i.e., tin), 8 times. 


200. If you want to color almenbuz 


If you want to color almenbuz, take vinegar and 
salt and mix them together, and then heat the almen- 
buz and quench it in them. Afterwards take ground 
charcoal and [with it] rub [the almenbuz] using а 
cloth or a bristle brush. 


201. If you want to join copper or brass 


Take 2 parts of copper, and a third of tin; melt 
them together in the furnace, and mix them well; 
take it out of there to cool, and from it make very 
fine powder on a [flat piece of] iron or hard stone, 
and mix the powder with olive oil, making it neither 
too thin nor too thick. With this coat the copper or 
brass joint, and sprinkle over it powdered soda 
[natronum | (i.e., alatronum [sic ]) and put it on the 
fire to heat, and rub with a little forked tool so that 
it joins well. 


136 This seems to be a recipe, not for gilding, but for producing 
a sulfide patina on copper and lead. The possibility of electrolytic 
action might be noted. 

137 This would soften the gold by removing silver and other 
metallic impurities in the form of sulfides. 

138 Text reads in, on, in both places. More adhesive seems to 
be needed with the stiffer foils. 

139 This solder—67 copper, 33 tin—is brittle enough to be easily 
powdered but not too brittle for use. It melts at about 740°C. 
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1 pennyweight by weight of soda, burnt cream of 
tartar! as much as you think right, 1 pennyweight 
by weight of borax: compound these with water, and 
coat the brass with it; afterwards sprinkle over it 
roasted tin powder; afterwards heat it in a furnace 
beneath the coals, as in the case of [soldering ] gold, 
until it is well joined. 


The joining together of brass 


203. Joining tin together 


1 part of soap, 1 part of pine resin, 1 part of soda 
and some borax. Coat the tin with this and heat 
lightly, as you know how, until it joins together, and 
quench it while still hot in water. 


204. An easy way of gilding 


Take leaves of tin, dip them in vinegar and alum, 
and glue them together with glue made from parch- 
ment. Then take saffron and pure (i.e., clear and 
transparent) glue, drench them both in water with 
vinegar and cook them with filings [parchment scrap- 
ings? | over a slow fire. When the glue flows, coat 
the tin leaves [with it] and they will appear golden 
to you. 

205. Fora tin solder 


Mix together two parts of axle-grease with a third 
part of resin and an equal amount of tin filings. Heat 
these lightly at the fire and you will be able to solder.!” 


206. Painting black on a gilt vessel, so that 
you think 11 has been tnlaid 


Melt equal parts of red copper and lead, and 
sprinkle native sulphur on, and when you have melted 
it, let it harden; put it in a mortar, grind it, add 
vinegar, and make the ink with which writing is done 
of the [proper] consistency. Write whatever you 
wish on gold or silver [vessels |. When it has hardened, 
heat it, and it will be inlaid.!9 

Now it may be melted like this: cut a cavity in a 
piece of charcoal, and put silver and copper in it; 
melt them, and when they become liquid mix in lead, 
then sulphur; and when you have mixed it, pour it 
out and do as was said above. 


207. Gilding by the application of [dyed tin | leaf 


Leaves of tin should be made; and they should be 
made like this. Melt the tin well, and slowly pour it 


140 Cream vini assam. The word cream, otherwise unknown, 
is curiously coincident with the English term used for purified 
crystalline tartar. The burnt product would be mainly potas- 
sium carbonate. 

141 “Roasted tin powder," pulveris stanni assi, is supposedly 
tin oxide. 

1? Chap. 261 is a duplicate of this. 

243 The same recipe, though with added silver in the first 
sentence, was given in chapter 56. 
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out onto a marble slab and make thin leaves of it. 
Alternatively make them with a hammer. Apply 
them in the same way as gold leaf. Cook down 
swallow-wort and take 3 ounces of this concoction, 3 
pounds of saffron, and 1 pound of orpiment. [Coat 
the tin leaf with this. |!“ 


208. Dyeing tin leaf 


Take 1 ounce of clean saffron, 2 ounces of the best 
split orpiment [S], add half [an ounce] of gum, and 
half an ounce of linseed-oil. Mix in rain or fresh 
water, mix and boil them together. Mix the prepara- 
tion together, grinding it well, and taking it up with 
a sponge, coat the leaf with it. When it has dried, 
coat it a second time, and when it is dry, rub it with 
an onyx until it shines brilliantly. 


209. Making proven gold'** 


Melt together 4 parts of copper, 1 part of silver, 
and add 4 parts of unburnt orpiment, i.e., crude 
eureos and when you have heated it, let it cool and 
put it in a pan—coat the pan with potters clay—and 
roast it, until it becomes a cherry red; take it out and 
melt it, and you will find silver. Апа if you roast it 
a great deal, it becomes eldrium ; if you add 1 part of 
gold, it becomes the best gold. 


210. [A solder from silver | 


For a solder from silver, weigh out 2 pennyweight 
of silver, 2 of copper, and one medalla [3 penny- 
weight ? ] of tin. 


211. A solder for poor silver 
Take good silver, weighing 3 pennyweight, and 1 
obol of tin. For soldering good silver, take half an 
obol.!46 


212. [Alcohol] 


From a mixture of pure and very strong xjnf with 
3 gbsut of tbmu, cooked in the vessels used for this 


144 Chaps. 207 and 208 are near duplicates of 115 and 116. 

45 See chaps. 15, 18, and 83-and the note to chap. 15. 

146 An obol is 1/6 of a dram; approximately 1/6 pennyweight. 
Silver-tin alloys with 1/18 and 1/32 of tin melt respectively at 
925 and 940°C, the higher melting point being appropriate for 
pure silver. They are whiter in color than comparable silver- 
copper alloys, but because of the formation of refractory tin 
oxide they would be less satisfactory as solders than the silver- 
copper-zinc alloys of later times. 

147 A simple code, known by cryptographers as the Caesar 
mono-alphabetic cypher, is used in the Latin, Its deciphering 
is simple: just substitute the preceding letter in the alphabet: 


Latin: xknk qbsuf tbmkt 
vini parte salis 

English: xjnf gbsut ibmu 
wine parts salt 


The English version follows the original in failing to encode the 
п in the first word. This chapter provides one of the earliest 
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business, there comes a liquid, which when set on 
fire and while still flaming leaves the material [under- 
neath ] unburnt. 


213. On leveling, or the measurement of heights 


First, construct in this way an orthogonium [i.e. 
an instrument in the form of a right-angled tri- 
angle]: Make three flat straight rods, the first 3 
[ units—either | inches, feet, or cubits [in length ]; the 
second, 4; the third, 5. Set up vertically the one 
that is 3 units long; lay horizontally the one that is 
4 units long; and stretch the one that is 5 units long 
between the tip of the one that is vertical and the tip 
of the one that is horizontal. These three rods 
fitted together at the corners will then make the 
orthogonium. Now the vertical rod is called the 
perpendicular; the one laid flat, the base; the one 
stretching between them the hypotenuse. Then take 
a post whose height reaches up to the level of your 
eye; and attach the orthogonium to this at the middle 
of its base. Then place your eye at the corner where 
the base and hypotenuse join. Take a sight up to 
the corner where the hypotenuse and perpendicular 
meet; then walk forwards and backwards [with the 
instrument to your eye] until in your view the corner 
where the hypotenuse and perpendicular meet appears 
to join the top of the object whose height you are 
trying to find. When this has been done, measure 
the length of the distance from the place where you 
then were standing to the foot of the object. Sub- 
tract a quarter from this length. The height [of the 
object ] is then obtained as the length of the remaining 
three parts plus that of the post that you were holding 
in your hand. Now you must watch carefully to see 
that the orthogonium with the post attached beneath 
does not incline in any direction: in order to detect 
any inclination, hang a plumb-bob down from the 
center of the hypotenuse. When it touches the center 
of the base, you will know that the orthogonium is 
not inclined. 


214. The stone orchus or orebus 


The stone orchus,43 which the Alexandrians call 
cadmia, is engendered in humid places; and it 15 
easy to pound up. Now it is black and it is an 


ingredient in silver solder. 


known accounts of the making of alcohol. The salt added to the 
wine before distillation would aid the separation by lowering the 
vapor pressure of water relative to that of alcohol. For a dis- 
cussion of the history of alcohol, see Diels (1913, 1924), Degering 
(1917) and Forbes (1948). The translators wish to acknowledge 
a helpful correspondence on this chapter with Mr. J. J. McCusker 
of the University of Maryland. 

148 Svennung (1941: p. 83) has a discussion of the words orchus, 
orebus, and erebus in which he imaginatively suggests that orchus 
is a corruption of greek orobus, literally peas, combined with 
overtones of orobitis, gold solder, which suggests chrysocolla, the 
green mineral elsewhere used as a solder. 
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215. The stone atriatis 


The stone atriatis which is called leocopandium 
[white pandium ]. There is a green earth in which 
it is engendered. When the earth grows and flowers 
again, it produces a white flower, convex, four-sided, 
with sharp edges. After this it shrinks and it will 
become a [crystalline] stone. But if the green earth 
contracts the flower when it is in full bloom, then 
[irregularly textured] rocks will result. Some of 
these are of a golden color, others of apple green, 
others pandius, others white. When these are struck, 
they give off fire. Quicksilver issues from them. In 
the month of April and May, when the earth is 
warming up and the flowers are abundant, excavate 
a humid place knee deep and the earth will be dis- 
closed; you will find old flowers, hardened and stick- 
ing to the earth, which have become gemstones. Now 
others had flowered and hardened, but did not stick 
to the earth and have remained like pearls, because 
they did not encounter the right season. Others 
flowered in the appropriate season, like white snow. 
When you find these, lift up the barren earth with 
the flowers and put them into marble mortars, and 
when these are filled, put in water, stir well, and 
throw out the earth that is in the water, and there 
remains quicksilver. Some silver ore will also come 
out and runs when it begins to burn. Artisans collect 
it.149 


216. The pumice stone 


Pumice stone is engendered everywhere: after it is 
ground, it is put into a new cooking pot and is placed 
in a potter’s kiln, and is heated well, carefully covered 
so that no impurity can get into it. After this, it is 
taken out and ground for use, and it becomes part 
of the recipe for gold, substituting for a gem in the 
tempering of са/атпа.1% 


217. The recipe for orpiment 


1 part of clean ground orpiment, 1 oz. of quick- 
silver, 1 tremis | = 4 solidus] of gold. Beat the gold 
and make it into a leaf, and put the leaf and the 
quicksilver into an iron ladle, and heat it until the 
gold melts and mixes with the quicksilver. After- 
wards put a little orpiment into the same ladle with 
the quicksilver mixture, and cook well, and shake it 
until it becomes pondius. 


149 This chapter cloudily discusses the growth of mineral 
crystals in the earth, and reflects the belief that such growth was 
analogous to the growth of plants. It is difficult to identify the 
specific minerals involved. Though gemstones seem to be in- 
volved at first, the reference to burning and to quicksilver hints 
at cinnabar. 

150 Calina in L and S. Perhaps calamine is meant, elsewhere 
cathmia, which we translate cadmia. 
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218. Gold solder for fistulas 


Gold solder for fistulas from gold strip: take one 
ounce of asticum, 1 oz. of copper calcine, 1 oz. of 
afronitrum, 1 oz. of olive-oil soap made without lime, 
2 solidi of vitriol [vztriolum ], half an ounce of vinegar, 
1 oz. of water. Break them up and mix them, the 
copper separately and all the rest into one. Com- 
pound a little [of these together ] as a solder to make, 
when heated, tubes from gold strip.!?! 


219. Gilding copper, silver, and brass 


Encaustic!? or the first burning-on [of gold amal- 
gam] on silver, copper, and brass. Hammer out 
some gold, and make it into fine, thin leaves, and next 
put in some quicksilver, and melt the leaves until all 
the gold is melted. Now, if the quicksilver is dimin- 
ished add more, until all the gold is cooked. Then 
put it in an earthenware pot and grind it with another 
piece of earthenware until the gold is attenuated and 
completely mixed with the quicksilver. Then scrape 
the vessel which you have to gild, and coat it with a 
little [of the amalgam ], heat it, and press it out with 
a clean linen cloth, and wipe off all [the excess quick- 
silver]. Now put [the vessel with ] what remains on 
the fire and test it in the same way. And if it is a 
new pot put on one or two gildings. However, if it 
is once lightly coated, then rub it with a hot iron 
[burnishing tool], and it takes on color. Then rub 
it with bread crumbs to clear up its color. 


219-A. [Gilding tron | 


Iron is also gilded in the same way, but first it 
should be treated with alum.! Take some vitriol 
[vitriolun] and a little salt, and some very sharp 
vinegar, in a cup; and coat the iron that you have to 
gild with this. And here you have the first gilding. 


219-B. Chrysography with [gold | leaf LS] 


Take the truest saffron, and scrape off the flower for 
a time. Then take an egg, open it and pour off what 
first comes out. Collect the white as it issues into the 
saffron and grind it properly, coat whatever you 
wish with it, and lay the leaf on top. 


219-C. Again, the chrysography of scribes [S] 


Take quicksilver, mix it with gold as in gilding, 
grind it well and put it in a cup; and lay it on embers 


151 This is a duplicate of chap. 141. 

152 Fnencaus, encause P; Cencaus, S; cemcausis and cencausi, 
L,—all corrupt latinizations of the Greek enkausis. It is an un- 
usual word for the amalgam-gilding process but obviously com- 
pares it to burned-on wax encaustic. 

153 This etchant would be more effective if the vitriolum were 
blue vitriol. See notes, to chap. 141, 146-G and 146-H. 

154 Reading utiliter as S, L, and К. P reads leviter, lightly. 

155 Follows K, sicut in deauratione. 
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until the quicksilver is dried [out] and the gold re- 
mains; put this in a mortar; grind it well with an 
iron pestle, until it becomes powder. ‘Take saffron, 
and incorporate it by grinding; if there is an ounce of 
gold there should be 2 solidi of saffron, which you 
put into water and let it cook down. In the same 
way put water from gum into the composition; grind 
it for use, and put it in a flask and hang it in the sun; 
and take it out of the sun whenever you want. Write 
what you want with the reed pen with which you 
[normally ] write. Make a similar composition with 
silver and with copper. 


220. How cooked sulphur 1s made 


Cook lard and take 2 pounds of its oil and 3 pounds 
of sulphurous earth. Grind this earth and put it 
into a cooking-pot, boil it twice or thrice, and pour 
it out onto a brick. 


221. A recipe for afronitrum 


A second recipe for afronitrum which is also used 
for soldering gold and silver or copper [S]. 1 pound 
of Egyptian natron and 1 pound of axle-grease soap 
[made] without lime. Grind these properly and mix 
them together. Then put it in the sun, or in a hot 
place; it is useful in soldering gold. For silver be- 
cause of the softness of the metal, a softer composition 
is made, i.e., two parts of soap and one of natron. 


221-A. A recipe from Brindisi!’ 
2 parts of copper, 1 part of lead, and 1 part of tin. 


221-B. Another recipe from Brindisi 


Two parts of copper, one part of lead, half of glass, 
and half of tin. Mix them together and melt. Cast 
them according to the size of the vessels. It is also 
used, with afronitrum, for the soldering of copper. 


221-C. A recipe for cinnabar LL | 


A recipe for true, clean cinnabar. Take 2 parts of 
quicksilver and 1 part of native sulphur, and 1 part 
of clean urine. Take a very clean strong flask that 
will endure heat without smoke. Put into the flask 
the sulphur, ground and mixed with the quicksilver, 
2 ounces short of filling it; but if it is a larger flask, 
it should be short 3 ounces. Mix and shake. Get 
ready a smaller glassworker's furnace, which should 
amply hold the flask [К], leaving a place where the 


156 Chaps. 221-A, and 221-B are in S and К only; 221-C is in 
S, Капа L. In P, the first two ingredients of 221-A are given, 
followed immediately, without break or caption, by 221-D. 
The association of this copper alloy with the town Brindisi later 
gave rise to the word bronze. The composition specified in this 
chapter would be rather brittle. Brindisian speculum metal 
appears in chap. 89-A. | 
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flask may enter. Split reeds and with them light the 
furnace. Leave another window so that the flames 
may breathe out all round the flask [К]. The sign 
of [completion of] the cooking is this: when you see 
that the flask has less purplish smoke and is making 
a color like cinnabar, stop adding fuel, for the flask 
gives a crashing sound from the great heat. When 
the cinnabar is thoroughly cooked leave it to cool.!57 


221-D. A recipe for verdigris 


Take copper strips, and scrape them down well, and 
hang them over vinegar. Scrape off and gather the 
stuff that collects on 1ї.!%8 


221-E. The recipe for lulax, т.е. indigo [S] 


2 parts of verdigris, 4 oz. of clean vitriol [vitrzolum |, 
2 oz. of Egyptian alum, 2 oz. woad leaves; pound them 
cleanly by themselves. Combine the verdigris, vitriol 
and alum, and take a half ounce of olive-oil soap 
without lime,!? and mix the three ingredients in it. 
Now thoroughly mix them and pound them again 
with the soap. Then take the properly pounded 
woad leaves, mix them with the above-mentioned 
ingredients, and triturate thoroughly and allow to 
rest for a day. 


222. This ts the recipe for it 


Mix 1 pound of clean defrothed urine with the 
above ingredients and grind for a time. Put it in an 
iron cooking-pot if you have one, otherwise in an 
earthenware one, and cook it until it is reduced to a 
third. Next take well-pounded cooked gypsum,!9 a 
half ounce of it. Pick up the concoction, mix the 
gypsum with it and triturate for a time, and put it in 
a pot. Place it in the sun and, when it has hardened 
break off a piece and put it to dry. 


223. The recipe for ficarin 


Take 1 pound of very clean lac and cook it down 
with 5 pounds of defrothed urine and cook it down 
cleanly and do not let it boil unduly. Then take 
clean bones of a crab, and burn them cleanly, and 
grind a sufficient amount. Mix them in the lac. 


157 The urine in the second sentence is included only in K and in 
the second version in S (fol. 213v.). The entire chapter is missing 
in P. A recipe rather similar to this appears in Theophilus, I.34, 
in which a crashing sound is attributed to the uniting of the 
mercury and sulphur. 

1588 [n P this paragraph follows immediately after the ''two 
parts of copper and one part of lead" in the beginning of 221-A. 
Roosen-Runge (1967 : 2: p. 38) inferred from this that the copper 
strips were alloyed and that the recipe was to make the mixed 
white and green pigment called granetum by Le Begue—the 
gravetum of our chapters viii & x. The earlier readings do not 
support this. 

15 P reads without salt. 

160 [ e,, plaster of Paris. 
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Take some fine wheat flour soaked in water, and well 
soak 1 oz. of it to the proper consistency, and unite 
them, i.e., the crab bones and the lac, by pounding 
them well, and mix them with the soaked wheat 
flour; put them in a pot, and dry in the sun. From 
this you may make ficarin. 


224. Coloring [glass for | mosaics green [S] 


Take 5 pounds of a lump of clean glass and 2 oz. of 
lead-free copper filings, and put them in a new earthen- 
ware pot. Put fire underneath, and in the lower part 
of a glassworker's furnace cook them down for 7 days, 
and after this take it out and break it up into small 
pieces and melt it again [S]. It will be green colored. 


224-A. The ore of glass and its cooking 


The ore [i.e., raw material] of glass. There is a 
sand that is engendered in various places; and this 
sand is also engendered in the mountains of Italy. 
There is also a blackish stone having the color of 
glass [obsidian?]. This is the testing of it: take some 
of this sand and put it in crucible [Z] to use it. 
Light a fire with coals. Glass will run from below 
your hand [sic] but a useless kind.!5! 


249. 


Lead ore is a dusky earth which is engendered 
everywhere, more, however, in hot places; and the 
stone which is engendered in it is green, not whitish, 
апа itis а heavy ore. The test of the ore is this: take 
it and put it in the fire; when it boils and is molten, 
it emits sparks. The grass which grows in this earth 
always withers under the heat of the ore. It is 
gathered as follows: because of the sweltering heat of 
the sun excavate the earth to a depth of 3 cubits— 
the earth is weak, and while the excavation is being 
done, it dries out. Then it is smelted in the furnace 
in the same way that iron is, though lead burns 
more.}® 


The ore of lead and its cooking 


161 This chapter is in S & L only, though in P its title, de metallo 
vitri et coctione, is prefixed to the text of chapter 224. In L it 
continues, without interruption or rubric, into our chapter 
221. 

162 Note the reference to the smelting of iron in this and the 
following chapter. Was a blast furnace involved? The hint of a 
liquid product is reinforced by the direct reference to "running 
[i.e., molten] lead, iron and other metals" in the large scale 
operation on firestone (lapis focarius) described in chapter 135. 
Johannsen (1933), after reading these statements in the Hedfors 
version of the Compositiones Variae, saw in them some ninth- 
century evidence for a blast furnace producing cast iron. Such 
a development is generally believed not to have occurred in 
Europe until the fourteenth century, and there is not at present 
any earlier archaeological evidence for either furnace or massive 
product. However, many of the furnaces producing wrought iron 
and steel would occasionally over-carburize the metal, and they 
could probably have been operated in such a way as to make a 
molten product consistently had this been desired. 
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226. Another smelting of lead, from the same ore 


The same ore is not dried, but continually as it is 
being excavated it is put into an iron furnace with 
charcoal and a slow fire. The fire is not urged [with 
bellows] until nightfall, but during the night it is 
urged until the fourth hour of daylight. Then it is 
resmelted so that it becomes clean: it is put into the 
furnace again, and is smelted with charcoal made 
from pine or fir for 3 hours and it will be worked as it 
should be. 


227. Another recipe for glass 


Take some of the same sand, and wash it off because 
of the dust [to ] let it lose color; build a glassworker’s 
furnace, and make 2 pairs of bellows. For the first 
working of the glass cook it down, as in the cooking 
of pitch. Afterwards take out that first glass because 
it is useless, grind it small [5] and cook it again in 
the furnace, as pitch is customarily recooked.!® 


228. How skins should be dyed purple [L | 


Take a skin that has been stripped of hair and 
properly washed, and for each skin take 5 pounds of 
nut-gall and 21 pounds [15 lbs., S, L] of water and 
put the skin in it and agitate for a day. After this 
wash it well, and dry it. Then take Asian alum and 
put it in hot water. After it has settled, pour off the 
water and put in warm water again, and agitate it. 
Put into this composition one or two skins [or as 
many as you wish (S, L)] and take them out and 
wash them once. Now each skin should have half a 
pound of vermilion.!4 This is the first dyeing of 
them.1$5 


229. Dyeing purple 


Put defrothed urine in a cooking pot, and place it 
at the fire. Wrap some vermilion that has been 
ground in a mortar in a linen cloth of loose mesh, put 
it into the pot as it is heating, and agitate it until 
whatever can come out of the cloth does come out. 
Put the residue that remains back into the mortar and 
grind it, wrap it in the cloth, put it into the pot while 


163 This chapter in S bears the title Probatio autem metalli— 
the testing of ores. Bellows were not used in glass furnaces, and 
perhaps a metal-smelting furnace for reworking slags was in- 
tended, rather than the making of a frit and remelting it. In 
S and L this follows immediately after 224-A without the inter- 
ruption by the chapters on lead and without heading. 

164 This vermilion (vermiculum) is clearly not the modern in- 
organic pigment of that name but is probably the organic dye 
kermes. See chapters 175 and 176. For a discussion of the dyeing 
of skins, see Edelstein and Boghetty (1965) and the excellent 
annotated edition of the Plictho of Giovanventura Rosetti (1548) 
published by these same authors with an English translation in 
1969. 

165 In L, the purple (end of chapter 229), green (232), and apple- 
green (233) dyes are designated the second, third, and fourth 
dyeing respectively. 
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it is heating, and agitate it until no vermilion remains 
in the cloth. 

Afterwards sew up the skins like a wineskin and 
take the broth, i.e., of the above-mentioned mixture, 
опе and a half pounds [S] for each skin. Rub it well 
[into the skin], and let it remain the whole night in 
the mixture. Now in the morning again make enough 
of the mixture and, after pouring out the broth, wash 
the skins and dry them. Sheepskins are dyed in the 
same broth that was used for the former skins, i.e., 
in the same preparation in which goatskins have been 


dyed. 
230. Dyeing a skin red 


Let a skin lie in lime for 6 days and put it in salt and 
barley for 7 days. Then let it dry, and afterwards 
knead it; then cook vermilion in wine, and put the 
broth into the bladders for an hour, and let them dry. 


230-A. Dyeing a skin green [S] 


Stretch the skin on a rack and scrape it on both 
sides with a razor. Take some salt with flour and 
honey; mix them together, let them ferment and let 
the skin lie there for a night or two. Hang it in the 
sun, and knead it; dye it with copper, and knead it. 


231. 


Take the dung of a dog, a dove, and a сосК: dissolve 
it into a broth, and put de-haired skins into it. Proc- 
ess them there for 2 days, then take them out, wash 
them and let them dry. Then take Asian alum, and 
remember to do with these as we taught above should 
be done in the case of the purple dye. Then take 
well-pounded weld, cook it with urine, and when it is 
cooked let it cool. Sew up the skins into the form of 
a wineskin, as we said in the case of the purple dye, 
and put the mixture into these skins, and rub them 
well, inflating them a bit, so that it has air; and 
process them thoroughly until the preparation is 
absorbed. After this pour off the composition, wash 
the skins once, and again take 4 oz. of lulax to each 
skin and 6 pounds of defrothed urine and when the 
lulax is mixed with the urine, put it on the skins, 
just as formerly you put on the weld broth ; mix well, 
until the wetness in the mixture is absorbed and used 
up. Then pour off what is left over of the weld broth 
and the /z/ax, let it dry, and dye a sheepskin in it, as 
we said before in the case of purple dye. It will be 
green. 


Dyeing a skin green 


232. Again, dyeing а skin green 


Take de-haired skins, as we said above, and process 
them first in dung, then in alum, and when they are 
taken out of the mordant, sew them into bladders. 
Then take a half pound of /ulax and mix in 10 pounds 
of defrothed urine put it into the bladders, and process 
them thoroughly, letting in a little air, as was said 
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above. Now do this continuously for 4 days; and 
after the 4 days pour the mixture into sheepskins, 
process them for 5 days, wash them and let them dry. 


233. Dyeing skins apple-green 


Process skins in an apple-green dye in the same way. 
Treat them with alum, as we said before, and when 
they have been washed after the alum, sew them up 
into bladders. Afterwards take well-pounded weld, 
cook it with well-defrothed urine, and, when it has 
cooled, put the broth into the bladders and process 
them as we said before for 5 or 6 days. After this 
pour it out and dye the sheepskins as we taught above, 
and after dyeing wash and dry them. 


234. Apple-green purple 


Process skins in purple [dye] as above. Put them 
into alum. Wash them off and dye them with apple- 
green. Then mix kermes and put the mixture into 
the skins that you have dyed; and process them as 
we taught above. 


239. 


In the first pandzus dyeing, process the skins іп the 
same way as was said above and treat them with 
alum. After the alum treatment, wash off the mor- 
dant and dip them in vitriol [vitriolum]; after the 
dipping wash them well. Then compound vermilion, 
as we taught above [chap. 230]; and put some of the 
broth of this concoction into bladders and process 
them in the usual way; and when the confection has 
been poured out, dip the sheepskins, wash them and 
dry them. 


The first pandius dyeing 


236. The second pandius dyeing 


Now in the second pandius dyeing, when the skins 
have been processed as above and dipped in vitriol 
[vitriolum] and washed, put some weld broth into 
bladders and process them for 4 days. 


237. The third pandius dyeing 


In the third pandius dyeing, when the skins have 
been processed as we said above, take some kermes 
broth and put it into the bladders; agitate and 
process as we said above. 


238. [Pandius again ] 


Take 2 pounds of ground thin red-sea coral of a 
good color, 1 pound of murex lac, and 2 oz. of cal- 
cothar; grind and mix them all together, and cook 
them with urine; and when you want to dye, put 
some of the broth into the bladders, after processing 
in defrothed urine; process for 2 days. After this 
wash them well, and dry them out. 
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239. [Pandius again ] 


Take madder, pound it well and cook it in a cooking 
pot with urine. Add a little alum, mix them together, 
and allow them to cool. Then strain the broth and 
put it into the bladders made of skins that have 
already been processed, and agitate well and process 
them for a day, and wash and dry them. After this 
take 1 oz. of weld broth and 1 oz. of /ulax, mix them 
together, and coat the surface of the skins with them. 


240. Dyeing bones, horns, and woods green 


First scrape whichever of these you want and put 
them into Asian alum: treat bones with alum for 12 
days ; horn, however, for 9 days; and wood for 4 days. 
Then cook well some weld, and, while it is simmering, 
put whichever of these materials you want into it; 
and when it has cooled, mix some lulax, and put them 
into it, and leave for 5 days. Afterwards take them 
out and wash them. 


241. Dyeing the same materials blue-green 


When dyeing these things blue-green,!59 treat which- 
ever of them you want with alum as we said above, 
and make some /ulax and put them in it—if it is bone, 
for 10 days, but if horn, for 9 days, and if it is wood, 
for 3 days [S]. 


242. 


In dyeing these apple-green, treat the things that 
are to be dyed with alum, as we said above; and cook 
weld with defrothed urine; and when it boils, put them 
in it. 


Dyeing the same materials apple-green 


243. А pigment [like] cinnabar 


Now if you want to make a pigment like cinnabar, 
take 2 parts of cooked sinopia, 1 part of siricum. Міх 
them together and temper with water. 


243-A. Parchment from ox-hide 


If you want to make parchment from oxhide, put 
the hide in lime and let it lie there for three days. 
Then stretch it on a rack and scrape it on both sides 
with a razor. After it has been scraped, let it dry. 
Make whatever you want by cutting with a little 
carving 001,8 and afterwards paint it with pigments. 


243-B. The recipe for white lead 


Take very sharp vinegar and pour it into a jar 
until it is half full. Then hang thin lead sheets over 
the vinegar in such a way that they are not touched 


by the liquid. Seal the mouth of the jar carefully, 
166 Venetum: the color of the Venetian sea. For a pigment of 
this color, see chap. 283. 
167 Reading scalpellatura for scappillatura. Chapters 243-A 
and 243-B are translated from S as they are not in P. 
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but let it have a breathing hole. Place it either in 
the sun or in any other hot place you like where it can 
stand undisturbed. After 15 or 20 days to allow 
them to mix, collect the efflorescence that is formed 
on the sheets [of lead], wash it in water and dry it 
in the sun. 


244. How cebellinum zs made 


Cebellinum will be made as follows: take wood of 
the turkey oak or deirinum and clean the bark off its 
branches and adze its surface smooth, and bury it in 
a muddy place for 20 years. Afterwards take it out 
of the mud and leave it in the shade for a year to 
dry out and work out of it whatever you wish. 


245. Gilding tron 


If you wish to gild iron, take equal weights of 
calcothar and Asian alum and salt similarly, and 
tragacanth weighing as much as all three: and mix 
them all together with water and very sharp vinegar; 
put the mixture into a copper pot; and let it boil for 
one hour in daytime. Afterwards, when the iron has 
been wiped clean and carefully polished with pumice 
stone, coat it with this concoction in the place where 
you want to gild it; and when you have left it for a 
short time in this concoction, wipe the iron, and it 
will have the color of copper. Then take an onyx 
stone and rub the iron with it. If it should lose its 
color by this rubbing, dye it a second time; but if it 
refuses to take the gilding, mix it [the gold amalgam ] 
in equal amounts with the preparation and apply it 
as we said before.1® 


245-A. [A dressing for (gilding) cloth] 


[Put] size! made from an oxhide on whatever 
kind of cloth you want to work ; if it has to be polished, 
rub it with an onyx. 


246. [A recipe for a gold-colored transparent varnish | 


5 oz. of linseed oil, 2 oz. of galbanum, 1 oz. of 
turpentine, 1 oz. of Spanish pitch. Melt these 3 sub- 
stances (i.e., galbanum, turpentine, Spanish pitch) 
into one with a little linseed oil. Now afterwards 
mix some linseed oil and ox glue with 2 oz. of oriental 
saffron, 3 oz. of frankincense, 2 oz. of myrrh [5], 2 
oz. of mastic, 2 oz. of pine resin, 2 oz. of early-bloom- 
ing poplar flower, and 2 oz. of varnish; strain into a 


168 This process roughens the iron by etching and coats it 
with copper by electrochemical replacement. See note to 
chapter 146-G. 

19 Bluta. For identification of this as size, see Hedfors, pp. 24, 
132, 135. In Е this chapter is entitled De deaurationem pallii 
and the application of gold leaf is clearly implied. In S, as in P, 
this is a continuation of the previous chapter. 
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copper bowl? When they seethe all together, mix 
with them 1 oz. of cherry-tree gum. When all these 
have been united, make them boil in 3 ounces of 
linseed oil by measure. After the cooking strain them 
through a linen cloth and mix the above-mentioned 
substances (i.e., galbanum, turpentine and Spanish 
pitch), and if later it is at all defective so that it 
cannot be dried, add as much mastic as you want, 
namely either an ounce or half an ounce, and it will 
be corrected. 


246-A. [Making gold leaf |" 


How the leaf should be made. Mix together into 
an ingot [? clavum ] 1 oz. of Byzantine gold, and 1 oz. 
of clean silver. Purge it by means of lead and after- 
wards cast it. Then mix and beat out a sheet, and 
when it has been beaten thin, cut it [into square 
pieces each ] weighing 5 Byzantine tremis [ = 12 solidi ]. 
If one is long or short, equal it out in breadth and in 
length with a hammer. Eight leaves should result 
from the [initial] 2 oz. after they have been made 
equal in size. Heat them on the hearth, beat them, 
holding them in iron pincers, and while you beat 
them, they should be spread from inside to the out- 
side, so that they appear thinned in the middle. 
When they have increased by a half, cut them with 
a small knife three times by measure to give four 
equal pieces. Fold them edge to edge equally, extend 
them and cut them with shears [to give 32 pieces ]. 
The pieces should be placed on each other edge to 
edge on the hairs [of a skin |? pressed lightly by 
hand and put in oil. 64 leaves have now been made 
from the above 8. Then make a pouch!? out of 
[sheet ] copper and always beat them in it; and place 
more copper for the beating, one leaf above and one 
below. And as you beat with a flat-headed hammer, 
strike as many blows on one side as on the other. 
And when they have increased a half, cut them and 
lay one on top of another. Next put them in oil and 
always fold copper [between them] and fit them 
together and beat them long enough. Repeat this 


170 mosana, which we hesitantly assume to be an early reference 
to dinanderie. 

171 This chapter, which appears in Z between our chapters 233 
and 234, is lacking in both P and S, but we include it for its 
technical interest. The Latin is unusually obscure and other 
interpretations could be easily justified. Theophilus (1.23) 
however, gives an excellent description of twelfth-century tech- 
nique of making and applying gold leaf. For the history of sheet 
metal in general see Theobald (1912). The traditional technique 
of gold beating at its height, before the introduction of modern 
methods, is described in detail by Lewis (1763) and Ure (1842). 

172 Capilatoras, literally hairy. This is not the fine skin in which 
to beat the leaves as in later practice but is perhaps a short-haired 
pad to facilitate handling the leaves. See, however, Hedfors (p. 
128) for a different interpretation. 

17? The use of copper plates to interleave the gold instead of skin 
(which Theophilus describes and has been standard for centuries) 
is mentioned by Pliny and even as late as the sixteenth century 
(Porta, 1589). 
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until out of the [original] 8 leaves 1028 are made.“ 
Trim them with the shears and wrap the trimmed 
pieces in a linen cloth, since they ought to be heated 
in the furnace where the gold leaf is put.!75 

The furnace itself should be 2 feet high from the 
ground and there should be placed on its wall [as a 
cover] a perforated tile with 3 holes on one side and 
3 on the other and one in the center. And another 
tile should be put half a foot above the ground, with 
a hole in the center. And at ground level a hole 
should be made [through one of the walls] through 
which the wood is put, and [higher up] in front, 
[another hole] through which the gold is put. And 
you should clean the gold well [by heating it] with 
ashes of cow dung mixed equally with salt, burnt and 
ground like the ashes. In the first [heating] you 
should put in old ashes, in the second, new ashes, and 
in the third ashes similarly sieved. 


247. How transparent varnishes ought 


to be put over pigments [S] 


3 oz. of linseed oil, 3 oz. of turpentine, 2 oz. of 
galbanum, 2 oz. of larch [/arzce, L], 3 oz. of frankin- 
cense, 3 oz. of myrrh, 3 oz. of mastic, 1 oz. of varnish, 
2 oz. of cherry-gum, 2 oz. of poplar flowers, 3 oz. of 


174 Sic. Actually there should be 2” or 1024 leaves. Assuming 
each leaf to be 5 cm. square, the area per ounce of gold leaf would 
be 25,600 sq. cm., and the thickness 0.006 mm., or twice this for 
the 2 ounces if no silver had been removed. This is some fifty 
times the thickness of modern leaf (about 1/250,000 inch, 0.1 
micron, equivalent in round numbers to 100 sq. ft. per troy 
ounce). 

175 Hedfors (1932) translates this sentence thus: ''Schneide sie 
mit der Schere zurecht, alle Abfälle aber wickle in ein leinenes 
Tuch, damit du sie im námlichen Ofen schmelzen kannst, der 
[das Gold ] für das Blattgold aufnimmt.” It is certainly plausible 
that a scrap-recovery process on the trimmings should be referred 
to, but there is no mention of melting in the Latin and we be- 
lieve that the furnace is actually a cementation furnace for use 
on the metal in process, not the scrap. Melting was usually done 
in a hearth using bellows, while the furnace described, which is 
wood fired, is similar in both size and construction to the low- 
temperature cementation furnace referred to in Theophilus (Book 
III, chap. 33). Moreover, the leaves were of an alloy containing 
50 per cent silver and would be white unless chemically treated 
to deplete the surface in silver and so restore a golden color. 
Reaction with the prescribed mixture of ashes and salt would do 
this effectively in an hour or two at temperatures far below the 
melting point, especially if heating were repeated three times with 
the specified ever-stronger mixtures. (See chap. 3, fn., for some 
similar processes.) The final leaves would be almost impossible 
to handle and would be too fragile to survive the operation in- 
tact, so it is likely that the cementation was combined with the 
first three annealing operations on the sheet while it was thicker. 
Some centuries later "gold" leaf for spun gold was made by 
cladding silver sheet with gold and hammering it down (Bir- 
inguccio, 1540, in Book III chap. 9). This would be more econom- 
ical of gold but the product would be similar in nature and ap- 
pearance to that made by superficially cementing the gold-silver 
alloy as suggested here. In L, this chapter continues into a para- 
graph describing the dyeing of tin leaves to represent gold (see 
chapters 115 and 116) and their application to glass, wood, and 
skin as well as to lead and tin objects. 
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almond-gum, 2 oz. of pine resin. All these should 
be pounded and sifted, then [put] into a brass dish 
with the above-mentioned linseed oil ; and they should 
be put into a hot oven where they may be cooked 
without flame in such a way that they do not evapo- 
rate. And when they have been cooked, they should 
be strained through a clean linen cloth: and if they 
come out thin, cook them down until they become 
thick. Afterwards you will be able to varnish what- 
ever kind of work you want, either paintings or 
carved work. When they are varnished, leave them 
to dry. 


248. Chrysography 


File some refined gold with a fine file, and put it in 
a porphyry mortar with very sharp vinegar, and grind 
it uniformly and wash it as long as it is black and 
decant. Finally put in either a grain of salt or some 
natron, and in this way it is made liquid. Afterwards 
write with it and polish the letters. АП metals are 
made liquid in this way. 


249. Writing in gold letters 


Take gold sheets or silver ones and make them 
liquid by grinding in a mortar with Greek salt or 
natron, until they are impalpable. Then add water 
and decant [S], add salt a second time, and wash it 
in the same way. When pure gold remains, add a 
little verdigris and ox-gall, grind them together and 
write [with the mixture]. Polish theletters.5 Now 
if you wish the work to be spread out and want to 
write more lavishly, grind separately 4 parts of cleav- 
able orpiment and 1 part of elidrium, and when you 
have sifted it mix it with an equal amount of gold, 
grind it uniformly and write. When it has dried, 
polish the letters. You can also paint both on glass 
and on marble with this, in the same way that you 
write with [pure] gold. 


250. Gilding a skin 


Take a red skin and rub it thoroughly with pumice 
stone; then wash it with warm water until the water 
comes off clear; afterwards stretch it on a rack and 
scrape it up to four times; then stretch it on a place!?? 
that has a clean surface, and even it out thoroughly 
with a clean piece of wood. Now, after it has dried, 
take the white of an egg, dip a clean sponge into the 
liquid, and go over it once in stripes. Now if this 
is not enough, go over it again; and when it has dried, 
place a leaf [of gold on it], then dip the sponge in 
water and press the leaf to the skin; when it has dried, 
polish it. Then rub the top of it with a clean skin 
and polish it a second time. Gilding is done in the 


176 This is the title of the chapter in S. 
177 Reading aream as in P instead of axem as in Phillipps's 
transcript. 
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same way with tragacanth [in place of egg white ], 
but you should put it in water overnight in order to 
dissolve it. 


251. 


8 pounds of olive oil, 8 pounds of cheese, 30 egg 
yolks, an oz. of egg white, half a peck of clean 
lime,!78 a pound of clean flax cut up very fine. 


The recipe for malta 


235. 


Put white copper into the bottom of a little cup, 
put glass on top, and so melt them together. When 
it is melted and you want to cast it, remove the glass 
with a little rod: it will not lose its color.!?? 


White copper 


253. Lac, how 11 15 worked for painting 
on wood or on a wall 


First grind lac and from it pick out the knobbly 
bits and impurities; then put it in a mill and grind it 
fine; then take the urine of a man or woman and first 
put it in a cauldron and let it boil until it is all re- 
duced to a third. Continue always to take off the 
froth. Afterwards put in the lac and let it boil; then 
take very clean alum, and grind it and mix it in the 
above-mentioned lac. Then take a small cloth and 
keep on dipping it until a good color appears [on it]. 
Then put the liquid into little pots and work [with it]. 
Throw out the stone!® which forms in the liquid, 
because it is of no value. Into 5 pounds of lac put 
5 oz. of alum and 10 pints of urine. 


254. Lime and sand 


Furthermore a builder must know what are the 
practical qualities of lime and sand. Now, there are 
three kinds of sand that can be dug up from the 
ground: black, reddish, and grayish-white. Of all 
these the principal ones, of greater value, are the 
reddish ones. The grayish-white is second in value, 
and the black occupies third place. Of these, then, 
that [sand] which emits a strident sound when 
squeezed in the hand will be useful for the builder. 
It is excellent also if, when it is spread onto a cloth 
or the linen part of a white garment and shaken out, 
it leaves no stain or dirt. But if there is no sand of 
the dug type, sand will be collected either from the 
gravel [S] or the banks of rivers. Sea sand dries out 
more slowly, and therefore should not be built with 


18 S reads ulcis mundium dimidium, which is meaningless and 
P changes to calcis mundae modium dimidium. Тһе material 
seems to be a kind of cheese-egg gesso or sizing material. Malta 
is probably a corruption of multa, mortar, as in chapter 103. 

17? The cover of molten glass is used to prevent oxidation or 
evaporation of arsenic from the alloy and consequent loss of 
whiteness. 

18 Probably a crystalline lump of superflous alum or uric acid 
compounds. 
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continuously, but intermittently, so that its weight 
does not wreck the structure. It also loosens the 
plaster on vaults because of its deceptive wetness. 
For the sands that are dug up are particularly useful 
for plaster and for vaults because of their quick dry- 
ing. They are better if they are mixed as soon as 
they are dug out, for they deteriorate in sunlight, or 
in winter, or in rain. River sands will be more 
suitable for plaster. But if it is necessary to use sea 
sand it will be advantageous to immerse it first in a 
pond of fresh water so that it may lose the defect of 
saltiness by being washed off in fresh water. 

Now we make lime by calcining hard white [lime- ] 
stone or travertine or dove-colored!® [lime |stone from 
a river also, or red stone, or a spongy one [S], or, 
finally, marble. Whatever [lime] comes from dense 
or hard stone is suitable for buildings, but that from 
porous or softer stone is more usefully applicable to 
plaster. Now, іп two parts of sand, one of lime should 
be mixed. But in using river sand, if you add a third 
part of crushed chalky brick, the solidity of your 
structures will be wonderfully pre-eminent. 


255. Brick walls 


But if you want to make brick walls in a very 
large house, you should take care that, when the 
walls are topped off, a terracotta structure should be 
made that is to be beneath the beams, with cornices 
a foot and a half high so that the rain will not pene- 
trate the wall if the tiles should be broken or become 
rain-sodden. Then you must take care that the 
plaster is laid on the brick walls when they are dry 
and have been roughened, because it will not adhere 
to wet or smooth ones. Therefore you first have to 
scratch lines on them three times [in three different 
directions] so that they hold the plaster without its 
breaking off. 


256. The recipe for sapphire [ -colored glass] 


For staining [glass] sapphire, silver and sulphur 
should be set on fire together; afterwards from 2 
pounds of clear mosaic glass and 3 oz. of the above- 
mentioned sapphire cooked together, you will make 
jacinth stones.1® 


237. 


Take iron clay and cook it on the fire, and after- 
wards pour wine on it. In order to produce a red 


The recipe for red glass 


181 Cf, Biringuccio, 1540: p. 148: “la prima di tutte l'albazano, 
[l’altra], el trevertino, la terza ela pietra columbina biancha come 
marmo. . . ." 

182 The use of silver to color glass is described in detail by В. Н. 
Bril (1970). It is not necessary to melt the materials, since 
diffusion of silver from the surface into the solid glass occurs 
readily at low temperatures and produces deep color. 
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vein, crush it with a pestle after mixing in some 
copper; and so melt with glass [5 ] in a furnace. 


258. Another way 


Pour crushed Ardennes stone over green glass with 
which copper has been mixed. 


259. Silver solder and. gold. solder 


Take 2 parts of silver and a third part of copper, 
add a little tin and you can join silver or copper well. 


260. Another one 
Also, take three parts of gold, a fourth of copper, 
and melt them together. 


261. Another tin solder 


Mix together 2 parts of axle-grease, with a third of 
resin and an equal amount of tin filings. You will 
be able to solder [with the mixture] if you heat it 
gently at the fire. 


262. [Gilding with | a pennyweight of gold 


A plate of copper which is 10 inches wide and 
equally long can be gilded with a pennyweight of 
gold.!5? 

263. Quicksilver 


If quicksilver has stuck to a gold object that you 
cannot put on the fire [to remove the mercury ], take 
the urine of a man, mix with it vitriol and salt, make 
a thick paste, put some of it on any of the quicksilver 
that has stuck to the gold object, and leave it on for 
some time. Then wipe it off and the quicksilver will 
not be visible. Then rub it with a [burnishing ] tool, 
as you know how. 


263-A. [Silver solder | 


Weigh out 2 pennyweight and an obol of the purest 
copper, and 1 pennyweight of silver, and melt them 
together. Next, hammer it to the thinnest that you 
can; and afterwards thoroughly burn some wine- 
stone; and when you want to solder, take some of it 
and temper it with water but leaving it thick. Then 
cut up very finely that very thin copper and put it in 
and on top of the joint that you want to solder. 
Then add on top the thick paste that you made from 
the water and wine-stone, put it on the fire and work 
the bellows. 


263-B. [To color gilded work | 


Take a lot of vitriol and ignite it well, and some 
good salt, so that there are two parts of salt and a 


183 S reads “with ten pennyweights of gold." 
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third part of vitriol. Afterwards mix them together 
and temper them with the best vinegar. Then wash 
the gilded work well and coat it all over with the 
above-mentioned porridge. Next put it on the fire 
and heat it until it becomes red hot and then quench 
it in a copper pot and wipe it off with a bristle brush. 
Now, if it [the poor color] does not disappear the 
first time, apply salt, and repeat. 


264. The lead arrow, for setting on fire 


Melt lead once, twice, or three times, and clean it 
of all dross, and leave it until it is collected v.7.7.!9* 
After this bring up a tray, properly pound the lead 
in it, soak it with vinegar, then take off the scum 
that it gives out and dip the arrow in it. Sharpen 
an arrow with this scum on [a plate of] lead, as on a 
whetstone, until it is shining bright; and the arrow 
itself will now be thoroughly coated with lead. 


265. Another toxic substance, with which an arrow 


may be poisoned in battle 


Take the sweat which appears between the hips of 
a horse on the right side, and dip the arrow in it. 
This has been properly proved. 


266. The arrow which emits fire 


The arrow for emitting fire is triple-spiked and 
perforated. Now the recipe for the fire is as follows: 
1 oz. of naphtha, 2 solidi of tow, 4 solidi of seasoned 
pitch, 13 solidi of a clean drop of native sulphur, 13 
solidi of climatis [S], 1 solidus of sea salt, 1 solidus 
of olive oil, 1 solidus of raw bird lime, 1 solidus of jet 
stone, 1 solidus of soap made from olive oil. Take 
these, put them in a marble mortar, and grind them 
properly with an iron pestle.!5? First finely grind the 
naphtha that you have put in with the tow, the 
pitch, the climatis, and the native sulphur, the jet, 
and the sea salt. After this put in the olive oil, soap, 
and 1 solidus of a woman's milk, and unite everything 
together by grinding finely. Thoroughly grind four 
nut kernels and make your composition. Now, the 
milk should be fatty. 

This is the way of dipping [i.e., coating ] the arrow: 
dip some soft flax tow [in the incendiary mixture] 
and make a fine little rope such as can fit into the 


184 The meaning of this abbreviation is unknown. Chapters 
264 and 265 have been cut out of S andare not available for 
comparison. 

185 In S, fol. 41v, the balance of this chapter has been cut out. 
For a discussion of the history of military incendiarism, see J. R. 
Partington (1960). Partington believes that the famous Greek 
fire was a volatile distilled oil projected by a flame thrower, 
quite different from the sticky napalm-like mixtures of these 
recipes, which are all excessively complicated and clearly repre- 
sent many stages of corruption of words from several languages 
unknown to the scribes. 
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perforations. With the remainder coat the arrow as 
you have provided for; and when you stretch your 
bow set the arrow on fire and immediately shoot it 
where you want a fire to be started by the arrow. 


267. Another [recipe |, a short one 


Another kind of arrow, which emits fire with a 
simple recipe: native sulphur, colophony, and resin 
in equal weights, and nut oil. Mix these together 
and dispose it as we said above. 


268. Another kind 


The ballista with the arrow [projectile] envenom- 
ened in toxic. Line the channel with copper so that 
it does not catch fire. Now on the projectile, treat 
the triple-spiked head in accordance with the former 
recipe. There is also an incendiary stone which emits 
fire: this is not smooth but rough and has perforations 
to contain the composition. 


269. The fastest [incendiary | composition 


1 pound of sulphur, 1 pound of naphtha, 1 pound 
of tow, 1 pound of climatis, 1 pound of seasoned pitch, 
1 oz. of a woman’s milk, 1 oz. of hog oil, 1 oz. of jet 
stone [1 oz. of resin (S) ], 1 pound of seasoned resin, 
1 pound of native sulphur, 12 oz. of liquid pitch, 1 oz. 
of cedar [pitch], 1 oz. of olive oil, 1 oz. of cooked 
sulphur, 3 oz. of orpiment, 3 oz. of natron: collect all 
the dry ingredients and grind them for a time, then 
take all the moist ones and mix them all together; 
then grind carefully for use, and when they have been 
compounded use it by coating the stone with it, 
filling all its perforations. Put it into the ballista, 
apply fire to it and shoot it off quickly. 


270. The construction of a battering ram 
for taking walls by assault 


Make three front feet 5 cubits long, middle ones 4 
cubits, rear ones 3 cubits. And there should be 
wheels one and a half spans high, and 4 inches thick. 
Make them round and make a hole in the center, cut 
columns, and insert them 4 inches deep into the 
wheels. [Cover the wheel (S) ] and make a joint on 
top and fix it tightly with a wedge [? meura]. Bind 
the rams and wind ropes around them. Shield with 
leather, and cover on top with pieces of felt, and over 
the felt, put pieces of leather; and over the leather 4 
inches of sand, and over the sand, wool, so that the 
sand cannot move, and on top [more] pieces of 
leather. The columns themselves should have hinges 
such that when it walks you may turn it where you 
wish. If you tighten the hinges it cannot move, be- 
cause they are joined together inside. Now put 
supports underneath for the wheels. You can join 
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up to a wall with this engine, and you can work with- 
out hesitation.!36 


271. How you should set the shield of a 
battering ram on fire 


Fill an unfired pot with the composition dedamta,!81 
light it and toss it on to the shield and so set fire to 
the leather pieces and the wool. After this there 
remains the sand fixed in place because it does not 
catch fire. Then throw stones to make the sand fall 
down in heaps; again make a similar pot of the same 
composition [and] throw it on the shield; and if, 
because there is too much sand, it [still] does not 
catch fire, throw more stones at it and fill another pot 
with the composition and throw it on. 


272. Four types of [incendiary | material 


The most useful incendiary composition contains 
four types of material: naphtha, pitch, tow, climatts. 


273. The recipe for naphtha ts this 


Naphtha [is made thus: ] namely, the stuff washed 
out in processing flax or olives mixed with [I [® 1 
pound of the cleanest naphtha, [II] 2 pounds of 
native sulphur, 4 oz. of milinum, [III] 4 solidi by 
weight of sea salt, [IV] 4 solidi by weight of 2-year- 
old oil, from freshly collected and pressed olives (S), 
[V] 2 oz. 1 solidus of clean, liquified colophony, [VI] 
4 solidi and 6 aurei of pitch oil, [VII] 1 oz. of hard 
pitch, [VIII] 1 oz. of serpentine turpentine oil, [IX] 
2 solidi of cedar resin, [X] 2 solidi of cypress pitch, 
[XI] 1 solidus of mastic, [ XII] 1 solidus of jet stone. 
These are the twelve ingredients in the recipe for 
naphtha. 


274. The recipe for serpentine oul 


1 part of turpentine oil, 1 part of ordinary oil, 1 
part and 2 solidi of oil of laurel. 


275. The preparation of these [ingredients] is as follows 


Grind all the dry ingredients, afterwards thoroughly 
mix the wet ones with the powder of the dry ones, and 
rub them all well. After this put it in a glazed 


186 This whole paragraph is more than usually obscure. 

187 On the nature of dedamia, see chap. 162. In S (fol. 42v. 
lines 15-18) there follows a paragraph on dedam:a that is utterly 
beyond our powers of interpretation. It reads: Compositio 
dedamias electet pugnatoris. Compositio antimilli & ido tuthora 
cum таси bellero fantiu per seunos cyronon elandi. onos. milionos. 
Incompositione alentiu gentio. nossantonio. & abrochiu. aquilino. 

188 The interpolated Roman numerals are all from S. 

189 [n P this definition of dracontoides (which is not in S) 
occurs at the end of item VIII in the middle of the above recipe 
and bears a separate chapter heading. We transpose it to main- 
tain the main sequence of items I-XII, as in S, but retain Phil- 
lipps's heading and chapter number. 
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earthenware pot and leave it like this for 2 or 3 days, 
and after this, take it out, heat it a little until it boils, 
and leave it to settle. 


276. The recipe for pitch 


Take [I] 1 oz. 1 pennyweight of dry pitch, [II] 
1 pennyweight of native sulphur, [III] 1 pennyweight 
of resin, [IV] zscira, * [V]. Then put in 1 oz of amor 
aquae 1 oz. 6 aurei of clean balsam, [VI] 1 solidus of 
stlicum oil—which others call vicinum [castor oil], 
others lancidum [oil of asphodel] and others viscum 
[oil of mistletoe ]J[VII] 1 solidus and 12 aurei of 
cypress pitch, [VIII] 13 solidi of pine pitch, [IX] 2 
solidi of olive oil soap, [X] 1 solidus of natron, 
[XI] 1 oz. of dried and ground parsley [selinistreum],* 
[ XII ] lavender [alochias], 4 solidi, 1 pennyweight of 
it dried and ground,’ [XIII] convulvus [robasticis ],? 
take one solidus of its seeds, dried and ground. 

[Keep ] all the dried, ground ones apart; then mix 
them together and add to them 2 solidi of hornbeam 
and mix everything and unite by grinding. Put it in 
a glazed earthenware pot; and when it once boils over 
a slow fire, it will become a compound like pitch. 


* Others call this flos aquae [flower of water), others 
oleum aquae [oil of water], others celidonia [cicedonia, S], 
but the Alexandrians, amor aquae. And it forms in water 
where there is white, reddish, or black earth. And when 
it comes out, the water will become a yellow-green on top 
of the water around where the waters flow away. Now, 
itis a heavy sickly liquid owing to the earth that generates 
it as an efflorescence. And it is collected as follows: it is 
collected, if the place is hot, from the months of March or 
April until October. Take a very soft washed wool and 
lay it on top of the water, and squeeze it into a glass pot 
which has a very tiny hole in it as if made with a needle; 
seal it with wax and set it undisturbed in the sun for ten 
days and nights. After this open up the hole by removing 
the wax, holding clean wool beneath it until the water soaks 
into it, and amor aquae remains. 

Others call this rodica, others pancium [pantium, S, 
pandium, L | others rusticum, others gumma [gum], others 
manticam [S, L], others thyme, others trichas, others 
tricoselinon | maidenhair | for it grows in water like parsley 
and on walls where there is lime and it is called the hairy 
plant. 

с Others call this scis, others calmidam, others cathan 
[caddian, S], others ageropa, others marcianin, the Alex- 
andrians however call it scaramandia, the Isaurians [call 
it] papati. It 15 a whitish slender plant with branches 
and involute spines. Many people light candles out of it. 
It grows in rough, rocky places. Its leaves are thick and 
like those of myrtle. 

d Others call this exmilax, others ptelacion, others 
quisnasbatu [quinosbatu, S. Kunobatos, Dioscorides], 


19? Тһе Roman numerals that identify the various stages of the 
composition are in S only. There is considerable variation of 
spelling in the different manuscripts and most of the names are 
so corrupted as to be unrecognizable. The material in notes a, 
b, c, d are interpolations in the text, here separated for clarity, 
as also in chapter 277. The symbol 2, a crossed Greek 6, de- 
noting denarius, appears in P for the first time here. S hassimply 
a crossed d. The substance amor aquae is clearly petroleum 
collected from natural seepage. (See footnote a). 
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others cucudera. It grows like a bramble, but with stronger 
branches and is dense; and its fruit is like the jujube but 
more rounded, for which reason countryfolk call it the 
wild jujube; and it has hairy, triangular seeds inside. 


277. The recipe for tow 


1 oz. 3 pennyweight of milk of iron, 1 oz. 12 aurei 
of native sulphur, 3 pennyweight of Persian alum, 1 
solidus of maple gum, 1 pound of amor aquae, 4 oz. 
of balsam, 1 pennyweight of olive oil, 41 aurei of jet 
stone, 2 aurei and 3 grains of hornbeam, 7 solidi 2 
aurei of fat cedar resin, 4 oz. of soft [S] apple-green 
sulphur, 12 aurei of oil of laurel, 4 aurei of clean 
apple-green turpentine resin, 1 oz. of cold pine pitch. 
Apallis.* This is a tall plant reaching up to the 
knee, with leaves like those of myrtle but much 
larger. There is another plant, one is the greater 
titior, and another slender one the lesser titior, a span 
high; and when you break the greater or, milk will 
come out. Its branches are rounded and its leaves 
thick. Collect and dry the milk [take] 44 aurei of 
it. Milkweed [Bracchia]* Collect, dry, and grind 
1 oz. and 12 aurei of this. Seafoam [Onia].° Take 
the skin and dust of seven of these fungi. Take 1 
solidus of dried, black, ground hellebore, 1 oz. of the 
gum from the tree elaton, which is the fir tree. Grind 
and mix all the dry ingredients separately and the 
wet ones separately, then mix them together, put 
them in a glazed earthenware pot and let them boil 
over a slow fire. 


a Others [call this] ramitan [yaminthan, S], others 
cordenan, others daucallts, others maragnin, the Egyptians 
call it fondella, country folk call it tinctio [dye], others 
polligalla. 

^ Others [call this] tutumallum, others даисіа [S], others 
lepiugalia, others polligala, others leptotitiu. Now it is 
like the former, but not so tall, for the former throws out 
branches as soon as it begins [to grow], while this one 
has rounded branches above, slender leaves, but more 
rounded than the former, which is why the Ethiopians 
called it surgana. 

c Others [call this] /awcia, others sehum marinum 
[sea tallow], others briania, others spuma marina [sea- 
foam], others eleoboron, others magentia, the Egyptians 
drantia [ P. daucia, S]. It grows everywhere, more how- 
everin very hard ground. Itisarounded fungus. Country 
folk call it amanita. When it is dried and you hit it, it 
gives rise to lots of dust, so they call it girogua [S]. It 
grows in the earth completely round, and if, when it is 
dry, it is stepped on or hit, a dust will come out and the 
residual hard skin remains like a cooked egg. 


278. The recipe for climatis!?! 


4 solidi and 3 aure: of dried and ground flowers from 
the twigs of a wild vine, 1 oz. of milk of iron, 1 oz. of 
naphtha, 14 oz. of native sulphur, 2 solidi of resin, 
2 solidi of olimpian pease. Mix all these together 
and put them in a glazed earthenware pot, and boil 
them once over a slow fire and allow to settle. 


191 Title in S reads Antimis brionia clymatis. 
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278-A. The more useful incendiary mixtures of the 
four above-mentioned materials, i.e., naphtha, 
tow, pitch, and climatis 


4 pounds of good wet naphtha, [3 pounds of cooked 
down wet pitch, 24 pounds of cooked wet tow, 2 
pounds of cooked wet climatis (S) ]. Mix them all in 
a copper cooking pot, and cook over a slow fire, and 
fill it up [? ] from the copper pot. This is the founda- 
tion of incendiary compositions [S]. 


2/9. Ап aid for extinguishing [fires | 


If a fire blazes up, it should be extinguished with 
sand and bran [5], if it blazes up further, put on 
sand soaked in urine. 


280. How soap 1s made from olive oil or tallow 


Spread well burnt ashes from good logs over woven 
wickerwork made of tiny withies, or on a thin-meshed 
strong sieve, and gently pour hot water over them so 
that it goes through drop by drop. Collect the lye 
in a clean pot underneath and strain it two or three 
times through the same ashes, so that the lye becomes 
strong and colored. This is the first lye of the soap- 
maker. After it has clarified well let it cook, and 
when it has boiled for a long time and has begun to 
thicken, add enough oil and stir very well. Now, if 
you want to make the lye with lime, put a little good 
lime in it, but if you want it to be without lime, let 
the above-mentioned lye boil by itself until it is 
cooked down and reduced to thickness. Afterwards, 
allow to cool in a suitable place whatever has re- 
mained there of the lye or the watery stuff. This 
clarification is called the second lye of the soapmaker. 
Afterwards, work [the soap] with a little spade for 
2, 3 or 4 days, so that it coagulates well and is de- 
watered, and lay it aside for use. If you want to 
make [your soap] out of tallow the process will be 
the same, though instead of oil put in well-beaten 
beef tallow and add a little wheat flour according to 
your judgment, and let them cook to thickness, as 
was said above. Now put some salt in the second 
lye that I mentioned and cook it until it dries out, 
and this will be the afronitrum for soldering. 


281. [А white glaze] 


The white pigment: 10 pounds of tin and 1 pound of 
lead reduced to powder [by calcination], 10 pounds 
of Asian alum, 83 pounds of yellow sand. Make a 
furnace and fire it, and after the cooking break up 
the cooked stuff and sieve it. Next add to it 93 
pounds of similarly sifted sand, and then 63 pounds 


192 Cf. chap. 141. 
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of lead and 5 pounds of tin, [calcined] in the same 
way as described.!?? 


282. Starch paste 


Starch paste is half a pound of wheat kernel with 
mixed hot water, and 55 ounces of glass sapphire™ 
and sufficient water. 


283. The blue-green pigment 


The blue-green pigment: 10 oz. of cleavable alum 
and 5 oz. of sand and 4 ounces of white rounded 
stones, all of them roasted and sifted, and 4 ounces of 
lead, and 15 oz. [of ?], and 15 [oz.] of silvery 
[--?]. 





264. The stone from Egrippus 


If you have found the stone, from the earth of 
Egrippus, after it has been roasted and sifted, add to 
it 4 pounds of lead, and mix into this composition 
1 pound of purple earth. Also, add 2 pounds of rock 
from Corinth and 1 of lead and 1 pound of purple 
earth. 


265. 


The recipe for sesame candy. Put white pure 
honey near a moderate fire in a tinned [pan ] and stir 
it unceasingly with a spatula. Place it alternately 
near the fire and away from the fire, and while it is 
being stirred more extensively, repeatedly put it near 
and away from the fire, stirring it without interrup- 
tion until it becomes thick and viscous. When it is 
sufficiently thickened, pour it out on a [slab of] 
marble and let it cool for a little. Afterwards, hang 
it on an iron bolt and pull it out very thinly and fold 
it back, doing this frequently until it turns white as 
it should. Then twist and shape on the marble, 
gather it up and serve it properly. 


The recipe for sesame candy 


13 This is the white marzacotta glaze later so popular in 
majolica and Delft ware. Chaps. 283 and 284 below seem to be 
garbled versions of colored lead glazes for use on pottery, though 
they could perhaps be ground and used as pigments. 

14 Vitreum safirum. Cf. chap. 256, though the sapphire glass 
there described would hardly be a useful ingredient in a paste. 
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286. Sugar candy 


Now by a similar cooking process [put ] some sugar 
soaked in a little water in a tinned [pan ] and defroth 
it when it boils and strain it well in a colander. In 
this way, after adding in the ingredients that you 
know, stir it unceasingly until it reaches [the correct] 
consistency. Pour it out in separate pieces on a 
marble [slab] that has been lightly oiled. Carefully 
cool the pieces on the marble, separate them from it 
by hand and keep them ргорег1у.!%% 


287. Репійіаѕ candy 


Now penidias candy [is made] like sesame candy 
after the sugar has been defrothed and strained, but 
without stirring it. When it has been fully cooked, 
work it on the bolt as described above, then shape it 
by cutting with shears. 


288. How azure 15 milled 


Mill azure with soap; afterwards wash it well in 
water.19 


286-A. [On weights | 


Hence it was agreed that a sexta should be made 
and called a stliqua. Тһе smallest is the calcus, 
weighing the same as two seeds of the chick-pea.!9” 


195 Оп the history of sugar, see M. F. Deerr (1949). Although 
sugar was known in classical antiquity it was not much used in 
Europe until the twelfth century, after Arabic influence. 

196 This seems to be a reference to the flotation process for ex- 
tracting pure ultramarine blue from ground lapis lazuli by mixing 
it with a greasy compound and kneading under water. It de- 
pends upon the fact that the interfacial energies cause grease 
to stick preferentially to sandy and earthy particles, leaving the 
ultramarine, which is preferentially wetted by water, free to float 
in suspension. А pure soap alone would not work, but some un- 
saponified fat in it could make it effective. Later recipes call for 
mixtures of pine resin, linseed oil and mastic. The earliest clear 
description and one of the best is that in chapter 62 of Cennino 
Cennini, IJI Libro dell’ Arte (ca. 1400, English translation by D. V. 
Thompson, Jr. [1933 J). The anonymous Bolognese manuscript 
Segreti per colore of slightly later date published by Merrifield 
(1849: 2: pp. 340-382) has even more circumstantial detail. 

197 ‘These two lines are hexameter and seem to be part of a longer 
mnemonic poem on weights. 
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288-В. ГА table of runes |% 


a ag [= ac, oak] N 0 os [ = os, mouth] 
b berch [= beorc, birch] p perd 


с cen [= cen, torch] а сш 


а derhu [ = daez, дау] r rat [= rad, wagon] 

e eg [= eoh, horse] S sigil [= syzil, sun] 

f feu [= feoh, cattle, property] t tir [= tir, Tyr] 
genue [ = geofu, gift] и ur [= ur, bison] 

h he [= haezl, hail] xen 

i —- [for ts, ice? ] y ur [= yr, bow] 


In addition there are: 


1 lag [= lagu, lake, sea] [z] 
m man [= man, man] Cng] 
n net [= nied, necessity, oppression] Cth] 


+ Х-—-—<—т)>»*= < TS ZTS 
= бы“ € لج‎ з Э = PH лг 


198 See Appendix C. 
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288-C. [A table of weights]! 


Twelve oz., 12. 


Eleven oz., 11. 


Теп oz., 10. 

Nine oz., 9. 

Two-thirds [pound =] 8 [oz.] 
Seven oz. 


Half [pound = six oz. ] 


Five oz. 
One-third [pound = four oz. ] 
One-quarter [pound = three oz. ] 


One-sixth [pound = two oz. ] 


T 
kA 
бу 
бу 
$ 
$ 
4 
2 
JS 
y 
5 


One ounce. 


266-D. 


Agitate with cold water two parts of oak ashes with 
a third of oak [sic] lime. Afterwards when they are 
well stuck together, put the whole in a basket, strongly 
pressed down to make on top a place for the water so 
that it does not run away. In this you will put cold 
water two or three times according to the amount 
consumed by the underlying ashes and the lime. Not 
quickly but on the following day, the water will drip 
down onto leaves of laurel or the like placed under- 
neath, so that later it may flow off into another pot, 
and this is the capitellum. Now, if you want to make 
soap, put in a second water following the first, and 
when that has run down, put in also a third, and it 
will be good until it becomes white. Afterwards, 
melt some tallow, strain it, and when it is strained 
and cleaned on top if necessary, boil it with the last 
water. When it becomes thick, put in some of the 


[Making French soap] 


19? The translations lose the pleasant sound of the Latin words 
(Decunx, Quadrans, Quincunx, Sextans, etc.), which are references 
to the number of twelfth parts of the pound. These symbols are 
not used in the body of the manuscript, for which see footnote to 
chap. 1, p. 28. 

%0 Symbol misplaced; see comment under ''Z" in Appendix C. 


Half an obol, ll 


One obol, pd 
Two obols, - o 


Three obols, 


Four obols, 


Five obols, 


€. 
6 obols represent a pennyweight 


Z0 8 siliquae, H e 


H. 


One solidus, 


Dram, i.e. ounce 


9. 


Half a solidus, 


second water and also some of the first. Or else if 
you soak ground poplar berries for a day [in the 
mixed lye and tallow] and afterwards squeeze and 
discard them, the soap will be reddish and better. 
This is French soap and spaterenta, i.e., sharp. 


288-E. [A multiplication table] 


i 11 111 1111 Уу 


11 1111 vi viii X 
iii vi ix xii XV 
1111 viii xii xvi XX 

У X XV XX ху? 
vi xii хуш xxiiii ххх 
vii хии xxi xxviil XXXV 
vili xvi xxiili xxxii xl 
ix xviii xxvil XXXVI xlv 
X XX XXX xl 1 


201 Sic. A later hand— perhaps Phillipps's—has corrected this 
to xxv. The lower parts of the first three columns are congested to 
the point of near unintelligibility. Berthelot, with misplaced 
ingenuity, supposed that this table (which is almost the earliest 
of its kind known) recorded musical notes and overtones in 
acoustic pipes. 
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288-F. [An alloy P” 


Melt together 9 oz. of tin, 2 oz. of copper, 6 oz. of 
silver. 


288-G. [A trick fountain ] 


By means of the figure arragab, the fountain will play 
or stop as you wish.?9? 


288-H. [А trick goblet ] 


By the same [arrangement ] a goblet will either let 
the drink flow out or retain it. 


288-I. [Another trick fountain | 


If oxen drink first out of figure A [in a fountain, the 
diagram of which is missing ], there will be plenty for 
both the oxen and the horses. If horses [try to] 
drink first, there will be none for either the oxen or 
the horses. 


202 This alloy (53 per cent Sn, 35 per cent Ag, 12 per cent Cu) 
is too rich in tin to cast well or to take a good polish as a mirror, 
and is too rich in copper and silver to be a good pewter. It might 
perhaps be intended as a solder of intermediate melting point, 
or as a hardener for pewter. 

As Phillipps reported, the leaf preceding this one has been torn 
out, leaving only a small fragment of its lower corner attached to 
the binding between folios 64 and 65. It bears the single letter 
s. on what had been the verso. Did it perhaps contain the con- 
tinuation of the multiplication table, torn out by an eager user? 

203 This and the following six chapters, which in the manuscript 
run together without division, are brief excerpts, essentially only 
the titles, of descriptions of various pneumatic devices and 
automata of the kind described by Philo of Byzantium and 
elaborated by Hero of Alexandria. Except for the constant-level 
fountain they do not, however, coincide with any of the devices 
described in the published manuscripts of these authors' works. 
See Wilhelm Schmidt (1899). The most complete version of 
Philo's works is in an Arabic manuscript in Istanbul] published 
with French translation by Carra de Vaux (1903). It is not un- 
likely that the chapters in the Mappa were retranslations from 
a similar Arabic source omitting the diagrams but not the refer- 
ences to them in the text. Philo's original diagrams are labeled 
with Greek letters in the usual alphabetical sequence, a8yöe. 
The word arragab in the second sentence is hard to decipher. 
Berthelot (who missed the nature of the devices and thought 
that they were a collection of magic spells) suggested that this 
was a corruption of arrazgas, lead (see note to chap. 195), ap- 
plied to a cast figurine. To us, it seems far more likely that the 
figure referred to is a diagram, and that arragab is a corrup- 
tion, through successive transliteration from Greek to Latin to 
Arabic and back to Latin, of letters originally used to designate 
points on illustrations that have not been copied. (The loss of 
the drawings is probably not serious, for Philo's and Hero's 
drawings suffered even greater increases in entropy at the hands 
of copyists than did their texts.) Thereis not enough information 
to reconstruct the mechanisms, though the effect aimed at is 
usually clear enough. The devices in chapters 288-G to 288-M 
as well as the Cardan suspension of chapter 288-O seem rather 
more elaborate than the other gadgets that Philo describes, but 
they are not beyond his capacities or interests. They may, of 
course, simply be later additions by an ingenious follower. The 
material in the adjacent chapters is not in any way related to the 
Philonic devices, and is, in fact, unusually diverse in regional 
flavor. 
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288-7. [А wine fountain with a constant level ] 


From the same, wine will run out from a large jar 
into a basin until it fills the basin; when the basin is 
filled, no more will run out of the jar. 


288-K. [An apparition | 


Similarly, in an oil-burning lantern, by means of 
sand and a pivot and water, an apparition will come 
out of a tiny house and go in again. 


288-L. [Corydon | 


When the things below have been closed by means 
of fire and water, Corydon will winnow [his grain ]. 


288-M. [A toy castle with moving soldiers | 


When through figure A the spear [which acts as a 
plug] is removed, soldiers will come from the castle 
and will return as the spear hisses. 


288-N. [Mortar for a well | 


Use an egg in lime [when] the lime [is used in 
mortar ] in a well. 


288-0. [Gymbals | 


When the lower four circles turn within each other, 
the arrangement of their diameters being as set forth 
[in a missing diagram ], and a pot suspended in the 
center, nothing will pour out whichever way the 


circles turn.?*4 


204 This unspillable pot is set in a universal joint of the type 
later to be called the Cardan suspension, after the sixteenth- 
century author who described its use as a suspension for a 
magnetic compass. А nearly identical device is the polyhedral 
inkwell described and illustrated in the Arabic Philo manuscript 
in Istanbul referred to in the footnote to chapter 288-G. Ассога- 
ing to De Vaux's French translation, the device can be octagonal, 
hexagonal, square or “апу one of the shapes that are given to 
prismatic glasses." "There is a hole in each face, and one can dip 
in the pen through whichever hole happens to be on top and write. 
“In the interior there is a ring on an axle a8; within this ring is 
another one on the axle yê; in the center of the second ring there 
is a little cup on the axle ef and it is this that forms the inkwell. 
If you please, this is in the Jewish manner and the construction 
resembles that of a censer which turns and remains always in 
equilibrium. . . ." Though the principle is the same as the 
device in P the actual account is clearly independent. It is not 
impossible that the device was described by Philo, though the 
references to the prismatic glasses and the Jewish manner are 
both obviously later. Joseph Needham (1965: pp. 228-236) 
believes the device originated in the Far East. He cites a Chinese 
description of the second century A.D., and illustrates several 
from the eight century and later. A fine early European one is 
the sixteenth-century copper handwarmer (incense burner?) 
at St. Riquier, illustrated as No. 77 in the catalog to the exhibi- 
tion Les Trésors des Eglises de France (Paris, 1965). 
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%5 See also chapter 288-B and Appendix С. 
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р] 


alpha 


beta or vita 


gamma 


delta 


epsilon 


zeta 


eta 
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iota 


kappa 


lambda 
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TRANSLATION 
268-P. [More runes |? 


i 


К 
1 
7 
Д 
X 
y 
5 


288-Q. [The Greek alphabet] 


a 


long e 


th 


[k] 


[1] 


[m] 


Np 
E 
0 
enr 
QP 


ХҮ 
yY 


w % 


71 
hl 


ГО 


[n 


[P 


[= 


[T 


[Т 


[Ф 


[x 


[v 


[Q 


» ] 


£] 


о] 


т] 


e] 


с] 


т] 


v] 


Ф] 


х] 


y] 


о] 


[пи 


Xi 


[о Jmicron 


pi 


rho 


[sig ]ma 


tau 


uui [upsilon ] 


phi 


chi 


psi 


omega 


[x] 


Lo] 


Lp] 


[s] 


[t] 


Lu] 


ch 


ps 


long o 


75 


206 The scribe clearly did not understand what he was copying, for he omitted a whole line of Latin equivalent letters and errone- 
ously aligned the entries for theta, iota, sigma and tau in the margin. Theta and sigma have been partly mutilated by a binder’s plow 
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289. To cut glass 


With a stinging nettle the Saracens stingingly 
nettle the udders of a she-goat, and thump them with 
the palms of their hands so that the milk descends 
into them. The milk is subsequently milked into a 
vessel in which the glass is put overnight, together 
with the iron tool with which it is to be cut. The 
tool will be hardened [by heating and quenching ] in 
the milk, or in a small red-headed girl’s urine that 
has been collected before sunrise. Now, when neces- 
sary, the milk should be re-heated to the same tem- 
perature that it had when it was freshly milked, and 
the glass should always be heated in it until it be- 
comes soft and so it may be cut. Other gems also 
in the same way. The goat, now, should be fed on 
ivy. 

290. То chip crystal into shape 


Take a he-goat which has never copulated and put 
it in a cask for three days until it has evacuated 
everything that it has in its stomach. Then give it 
ivy to eat for four days. Then clean a jar for col- 
lecting its urine. After this, kill the goat and mix 
its blood with the urine, then put the gem stone into 
it for a night, and after this, either chip?" it into 
shape or engrave it if you wish. To make it beautiful, 
make yourself a lead slab and sprinkle on it white 
flint, ground like pepper, and rub the stone on it 
until you smooth the roughness away. Afterwards 
wrap up some of the same ground flint in a woolen 
cloth, and with it rub the corners that you were 
previously not able to shape on the flat sheet [of 
lead]. Then, so that it may recover its pristine 
clarity, make yourself some oil from nuts and rub it 
with this. Further, you should smear it over with a 
waxed cloth, so that it becomes brilliant and ceases 
to sweat. 

291. 


Copper filings are ground in a bronze mortar with 
vinegar, salt, and alum to the consistency of honey. 
Some people use water instead of vinegar. Then the 
iron is well cleaned and gently heated, coated with 
this mixture, and is rubbed until it takes on the color 
of copper. After this, it is washed off with water, 


Gilding iron 


207 Comprimo, literally compress. 
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and wiped dry. Then it is gilded in the same way as 
copper or silver, and heated to drive off the quick- 
silver as usual. It should be rubbed with a [burnish- 
ing ] tool so that it acquires brilliancy.™® 


292. Another way 


Rounded and well-preserved alum, which is called 
rock salt,” blue vitriol and some very sharp vinegar 
are ground in a bronze mortar. The cleaned iron is 
rubbed with this [composition ] using a stick or some 
other smooth little point. And when it has taken on 
the color of copper, it is wiped again and gilded, and 
then, after the quicksilver has evaporated, it should 
be cooled in water and rubbed with a tool that is very 
smooth and bright until it becomes brilliant. 


293. Ivory 


Now, if you want to straighten ivory or to bend it, 
it should be put in this above-mentioned mixture?!? 
for three days and nights. When you have done this, 
hollow out a piece of wood in whatever way you want, 
then put the ivory in the hollow and straighten or 
bend it as you wish. 


293-A. [A wall plaster | 


Take 2 parts of quicklime, 1 part of ground tile, 1 
part of olive oil, one part of chopped tow: mix all 
these with a lye made from elm bark. 


294. [Some identifications p 


vermilion 

efflorescence of copper 
efflorescence of lead 
sinopia or Armenian bole 


Cinnabar i.e. 
Tarin i.e. 
Psimithium 1.e. 
Mag[mes] i.e. 


208 This and the following chapter on the same subject are nearly 
identical with chapters 146-G and 146-H, which also illogically 
follow a discussion of the polishing of gems. 

209 In chapter 146-H, which is nearly identical with this, the 
materials called for in the first sentence are, more plausibly, 
“Rounded alum, the salt that is called rock salt, blue vitriol 
and some very sharp vinegar." 

? Perhaps the mixed goat's milk or urine of chaps. 289 and 
290? 

211 These are written in a different but nearly contemporary 
hand on the back of the last leaf of the manuscript. 


Bua orm? J 

` жә4о4моә yvnb 
Jaauo. ted de oap jou 
"vun 31vot4qj viij 


qy v4. ^ £990) по gun 
nxkico моћ An vx с) 


о122әјиоә tyr 

242» vj opidi any 

"Anaouwdp ouno any 
Е SPA 
— EY 
IAIN wi емзүүүә s 

7inaxm oiixanv 2Q 

aust. Jou 242q142) 


Spy ошап 

Daj Sinph 225002 
учло ]nugyonb Jiya 
quo pquijd mando ndo 

SIAM L یدند‎ viu do uny 
Ay 
Oddes Mi LATTE rasta uf 
3 enja due 
Jandan 24e uid un4S 


qo hatn y 
و‎ 
лү 

ary д) 


озду yny suy — 


oudu»ymvury 
Auoo viiv ny 
0122232 viyy 4Y 
tuned tpunay 
edi» vip etn y 


улун‏ وو“ 
e1adia2 win y‏ 
A3] Y‏ 
этү‏ 
aao)‏ 
Stan) Jii y‏ 
ә: әм) 204‏ 
ач‏ 
љум".‏ 


Jh egy oe 


и] 22 n jou тү о12202 1m 
әләм) npbr] miny 2422 vj naqd пло 
2.42719) ق‎ d uo 


әәә — wy |joeujaucuy jsp‏ ہد rnp‏ د محر 


ojj: rnp amy әләҹ apti airy 


“эзүү 2 vv umy 
42nV cajus saye Muy 
Jany, aypyusub umvonæjuj 
Aay , олтиолда 
мәзүү ләгә 011201 rry 
ay سر مدد‎ vam 
озупутир uny vt120j2 1v 933 
— — guo د‎ uwy 
suonayd әлә 01139) тү 
Lény ois ергшозўу o1122j1o2 Lm 
e1i A O21 011200 try orago tati amy 
9495 vj vS nay 24022} злих шә 
ыу 9492vj ANY 
мәдә} ahaa пиплпја wann 
апл Jnpuod Lary we | á Y 
„оза asddx uN Ny uanzui 


uevyaumaa ji maachvjpeiqvgundiows ou Pip auos 


tp peoq vy ausquiogoa mb Yee quansmep түе» HW 


nasasneworpmsan psousp nistAd umo озү} yiu 
appui sp] on axdouonin mb' up usn vu 
NEANI mp wje — 
3 Т, | 
Kaos gd up dn ' guo? Le 
журе sump Jnquacput yubg maod apy 
E upquJedus mnvpouy JuqueepJyrv]» 141149 12- 
n2 демдин ho m Ap Ap 
« duura. 13A YDD JLA 2A ° 
си uwuvosuiuou bos juw unyod 
903jmma usapinbjaxav] paddy - әлә ијә) 
en egnyn aauanui 241) rq nov дум inb jng 
oq чачды asic" игү) }>у2Мо^ гѓгипи yd 
“aya e дамәпФш р p жылы 
ررس | ومد مر سا مړل د‎ С 
„уәшмЗил.зманиди unisqa itip? 449 


aang pou asn تار‎ —RR 3,1 Jn] 
uuapjap + 19N ANI LYN ING JNIWNONN 


С 


цзтәиәд Аруәәлр рәзипош 3uroq 
0s420 2Y3 ‘рәләдшпи SI jeo[ Ҷотә Jo o7224 
ay} Аүио uorjonpoudai spy? U] эш] 35| 
913 JO U10330q 3Y7 оз 7 ОЦОЈ UO әйт 3919 IYJ 
jo do} 213 шолу Surınseau “уйщ ‘WD 9:7 
Á[o93euirxoadde st 3x93 91 [eurdrio ay} UJ 


"Sinoqsemg 
“бвәүейтәтип тү ѕәлтцэогу Əy} јо 
101240 ‘үү 4q рәтейәлї шщүцологш 
е шолу poonpoudoi “уеўвә|әс әр 
әд ер әр әпрәчзоца{ əy} U! 
Lt SIN 


LdIHOS(QNVIN LVLSHTAS AHL 
V XIGNdddV 


77 


OTM ae epos pb oynu vue 
P NEE gamb чатре) opt ax far) va 
ny рәш ouod ayaa pen ve упр opt эт 
SPX ‚эм yonp Jem sjan awy dopuni 
MAUL 1:7 LTY дә no» v2 mage: pdadou uina» 
npdSsuep odry 127 шодәшу) idee ал 
dr goods ыа. preidiory руло ouo] zou n 
Puu vaio gurd әмер niuuntadxo prserdiss 


no‏ ده Zenj»soucp‏ — د ردا مه ددد دد ا 
ysb ganad ququevso ay md uaxxavdoj‏ 
тә эрчләр ASI viuo vaXIUDp : $$ Ано np‏ 
WAL 2Y jida nan 2y nasosqiy yvub ayy susp‏ 
Sombumb yn 431xnb PM Дәдәр ucoxvuaajuinv aty‏ 
y Jiu osvuaaefut | juoiionb exo»YJut4ssvia rb‏ 
au-biy pus) jv »eqL- махали usa 2 pi uan‏ 


^ 


go vue jui ariu py An Op utag: 32229 L aang 2 
дәмор moi:pous grasp L'aagov. quA» vus v1yo2y 
J'y-AnA L: 1yrjgo TY әәчор Ynv)b.suttra wo d 
О EETU А Heute 

өсу әәморчлајәлі. star N үиәл әәә 


Ny fisoa 14 1471» .5 71 34d Ko эл ишә 

ryan anp 99 

Хат nopou sven] taa ving ‘gamed ss тү 
Jrinpy auam nanysaqryl open animer 
dpl: axquyyosan дәл. enda USP LI 
иғыхзлчиц пис әрттЬ nany ` mrp oa uuuy 

. wanjnjur оздәү n2049 meu qy opus dj. bo 
a79 2uod J2uoq.avo d ~ nyjvuaxxdupo илап 

o 240 Jii әризәр'тамәы®зйылуу пырАр ә2- 
afp: madx npu эур orm aaa m jemu] 
Јшо الج‎ 2m1.25 * X 7 парлр 1^7] BANEJO]? 
pau Pid Lay OIN CT auvoon naitvo jv? 12349 pb jax 
ولال‎ yi) Juan 31] KANUN vo voy 

^aamayus] MAU л. manas] Hed uua ё 

AX 111 Л]. ызтү zaxu] ‘THAN 7° пп игү JIN 


Aa 


pb‏ مم محر 


олә®мл4 alam uf 


qoo nqumd 


“har 
_ any nb jguonsafurpe Moo ا‎ жәй дд 


. mad оо офи) joyos guo- 
„gedan aouns دیرم‎ 
ajur pb mig ەدە‎ opm „дүү 

Pi opel атп) | auyjodu mayap 
Ananjer орошоп amb ads 1.492323) 
aja mie Грас ру 
seagrass) ردنا ودد‎ јул 
ax je ad Áo jai 2] cad Хә мәү 
umuonyja umj Anau iu jay 


etary vuby va] 61e? Аш р зү 
SA jas] دمل‎ рыт eta 
.Ajvn солди ary 2-48 142J DAK «T 
ato uid چک‎ әзәр mavuop 
. 242914) aux sr aay ләшә y 
‚ adore] nad) ү Inn] yro] 
n euxana juni 


ач) لماه‎ Lev joy الہ‎ an oua 
fe nabs іє Bay pmb 
T W cde مت‎ n 
БЕ onm майытә(] لحد‎ эрэрмеүу 
әү nwoju nua Sar 
өзү oد‎ ANY naua Sur 
— жәўебоулуәрзїтү 
kad Mea ga — 
ua Daty u] radar Kydyj Mojo» haa 
— X |د‎ nu әлү 
4y vuodv әму әл 
IUE 23.421. y) vn رد‎ 
edidi шчу قحد‎ 
240]0» axidi2o y Liny winds aa D y 
مل‎ mamatur shy E E 
"atao vj nursÁyd vvodo —R 
У ojos ыма pp 
өлү Max) nmi 3 nam] 
м2 хич пилу qua мәх) 


4.4 
- 


78 


, — Jupp мшш этартазүүшырү 1.41144 15 
2253. MIAJ t11,6v41X nu ~k ysu rus лосі лоә 
(nce uad agi xontvpuys.1 7411322] uid ып 
u | . PULL jaw 

Max ray Aud Tuta] jej-1 d wos 

5 А Јәштиурурјиоә pus 

Yu eyvnb рупа apb ынті лшн 
пиу aoip pb Xur ant mes Mery ary енор 
Jiro suctsijody noye’ үп 
ux anouyiao ofd AS sungorvymdueiu: nrus 
PY] ARA Lotsa а ру 
TESTS 24 carcar ooi Азәр pb au ued 
ARV У sree 1 by sanding. sod vevoap 
susy 32 "U^ gerpinboo әш, Vunen naw 
my] elev pou ojdup nud Quan) uim v 
prdusyin pi заза Vuervyvtiaslgérwanasusn эта 
iqenum Dey xyuop narpougp Volete ao y 1120 
Јиллрұ хззушї start "^NJvuvnb ay тазу] озш. 
2 oppb nnn day әпи amar ип атй 
"азж As uxanod prune Ajax» As ruined ыпү ui 
° 119420) 2] 46 vpnvyy us) 3xoqva ә) 


usb оли vieta зреть Larry nxmodL a Jas 
Sen! 2uodap Lapat nqvj u^ ob arty an 
povusas guonyodppasortajuun y) nducy day jet 
anpreayenb “paour пр qua ovo sucryodra 
phortednjiury Jvi.*aunjgo ydADL ary mdury jo ала 
TypJiquanadoLvuermv]vus diy LUINN IU 4 mp 
фе sated л ту ama qmm gm pt 
234 »بده‎ opas uso pb 114 51d 1n t bry nr 
mq Lape eyndxs ахлу aap UL 
питу axuvedjiangd qo) aur vo d "auam v] md 
wq лм gaipiAvo2y axdunplivucbvyvus ISIL IA 
nummum Sav aqiq Wup ATY караш L nnp 
ошзэзәәү әозрү Laka Tay. W^: umm DAY 21 L 
луун vagum јо утул vgvn b vy 
b = rab шы 

au vusap э jed | Хараж an gea 
n]d unv әш. apsajd 247] UYY Ax фә = 
ر‎ 22491. долл ш 
ру эр n po DURUN PIWI 421p L Ай 
Sa әзмүрЬ нәш vije L: ayy mv 
орду: Addl нез ES! d Hace] تال‎ Iv Lilt dys. xo 


лә улам әта = гиг диод aup vjl 
3ovuAajui — MPV зү nby 
чәл үрә л шоў1фап)а ai d jpidv ji | 
җы ЖУ аы ы 
tv 1q зәцор pA ery) opt 
WOMAN TL VIVES Jos тирага pias cae 
Ы VY snipes тз 214291121 ارد‎ Jnpuodpy ызгү 
| punina ny, Joliouuf- amv L 9»vuAojap дшзхәдә 
Mmyedoamaatuga, vo уі жипатлрәш Y1LA114] 
Ji4odopoo ui bir ummigna- o4uvop jiovj Lb van: 
Jispusd- nyjjo tudAr pay ал, Jay Aus nzuvnb ры 
2puod MYL лис], ләү -uvid vit Kc! الد ۇد‎ Liu 
әла Jar, Aus undp juanjonniuvnb PANY дши 
шзьйтү аху 
vHara ااا‎ Jununyy 1-7 
Jistuvoypous nuabeygijia nv ax una, div dyap 
9421/71) J victa yp Jithadry m әиел ә 
MOL BIAs EILA Уләзпит хаҹ̧ usvnbutva.43j ou 
ouod »xj 15.14 mp? Dado 2 Apr ТРИИ 
P^ Pj 1 7 из пипа. сипәр аулы 
C2 Mj nurssod 17 144 mnndi рзи 


epos via узлу enu dia» Larry adio» py 

yep мәшүәзрәш Joy MY YD, 24vonpa Vino nunu) 

энер vaL aP oye ai av [arp pb uterus 

Jhsay quy LJvand Uvuuav]ionpd ошый азиаўду у 
; ru buy Бау Tiuj A Can 


atu Bey ppa 20 jeviiazsp эз] dus] Sav ғара; 


Bay qn mats JueijJodiuo» nopuimjsg di dia) 
C Sav visunu] ‘11 21s sy vun vagi aia: 29346 


‘tial م سالد . | ډ‎ J wip dumb vw tupojL nad uscd 
ul ә9%Јәцоыдәјә ENIH. Pry kall ANION Ү} | 
nducv] y vnb. umm asand onb TULL dry 
Tug aue) T0242 22 nuspry L әлә rad. Áo ә p 
movanu әйзәгү IPULI G VINY 4222 muijdiuv y 
SPLISI nx 241-3147: 3ywenjen зжпишар пә 
242 Y 2чор ‘Grav proto garp 219 ovato әлзәәү 
p» ODT: OLA Yous gaa UIT фәт MIA) пә 
aty "олај vpunæg ۰ X "фр а4алдә'$У صتا‎ umad 
эруәгәф„әлозләфурү пула iapaj 1d una 
Л] d nahya хушы J AJt1auonijue;) 


i AA әиәҹ зәри »uop "Злу аы 92) 8 


HUPE must 2JJjJ2»s»v 114311) sry tat jt jv yH 
p” 


op Pranowo puoizonb onouoA.Aajn v gnome А, 


Jigeqvy Базыулхо مەد‎ 123924 э У}әзәршәюзрү v2 


onja 34. 3pungpp umyanar nunan 14 Jjusnouoa 
1 Zauowyodoo vpunajop jumpy vyje nda pe 
vpt ves asus › 213-4224 L'a3114oj 370u40)L.11 > 
Sq иш guonyjodos a مداه‎ Lv) je ntau эр 
ләр vurtvusvnby ui 2724114 {3p ry) ony py ns 
. Av Ob voo asad ea — бы Ra Kid 
urvi-anouscoL 111141 INURL IvjJJusisipy Vigo LSI na 
uvnb Dey 9116 vii trio ny ed unu рд L 
ujuy 2421.L 31v ]joddy шуу ndusv jae unb дити 
:3aarudonb Pull VILI ي‎ ]]ex-2ptasp . nosas —* 
L 3wuJjiinutus ator L auvoonnidAs "е pb naipe 
914 12 xaiYq adi»»y sputyg: vo дләлу4д. Jnd y 
Апра. Ss әү "агара Yun oop arnt ә 
0499 wuoj 42 Us DML Y RAV iuswipy 
‘qu Joy gorp әјора oot OM TYousun «24122. 
У PINAY jon NPA] Naso ausy مداه زد‎ > дәзр ar 
دد‎ пә vun ata Lid Jasorisdiypy Ја ay amb 
плрлрс. vd anca] afloat d 11244 J1] oJ алә 


» PTET RAI Jorg "еч трета пату 


эйттен y ev saps ل د ۹ ددد‎ элу 
apmLomqvzvoui жеәрщләр 214vd 94311. guenjos 
vrby рүү; manu 2pute( : orqv? onae soy buit 
— „лоч omqroury srl eponYund hin? oan i^ 
‘qop К Аш opniscausudid ery m byin 2493. X4 
пашт) nial naonpd-aij npipv2pb nad Лоиі 
. guiponPuid әриләш әрипиа 
axganbij not ushay vM? nou awipentuid owl 
$] bx d napÁjoL asp uy addo yA iig: nua? 
AN one. my Juonaju apt әмоззлә}с, Jona co 
22100999 әләлхләигүрїЎыу bxw antuuAoJusunx) 
. 240702 ыатү vuop a14vd viuo Juanotuoo VISE 
т Jarodsaddjvi 2ма®луурсі aaju 
4 itd зэхләриү рил umg LiD L121400 napp 
anid rsd уи riu d nuadb 
Е киаздотызу,„офу арте әләҹ 3u2gJ2u4nj puol 
+ әи%Ўзәзлдтиглмәли фәлән singo ү2242 nrj „ә? 
йы» лилаиуилилү] ar vuo anb 
Jenpsayped unies Jy хип аула A»unodJp 
»dou Aj 3uonjod vnb элә] Jidvur uny muiu 
әпи uo]T1q-4*q4] ani] THRV e UO} FAV ui DXA 


79 


ayn 


тујоиулп zap бо Loon] jod 

ajot aer). yad зто 
Деззәтуәыйлтү! uuo PaL nf cus — 
1613112) 33922-2101 әррү Apo шаани: naam 
Appiaoxxua Jg jod ده زدداوملد‎ man | 33119) эур 
` Masuos jvotjoo этү ev — 
AP Sura azasriqwgnand my 24002 ui nao 
тргу aed адәм. ruil? niay ap ey 
atadsy-omesoflod әти) Jato otti Лоиі 
2 092 PP ouio y Aaanu eus] 32 Mgou4n 


Jd apo u2043qtnb adim тюлд — 


| py ane 

mj jen phwuby o aa nn guvvnbus n 
пашт spun ррі`әләзіхшо әиел л чура 
0102 12.7 pb лалә NTE fuues oqo x4 
NIM) Arty aun ‘queds412422. әршәр 4 
OU SPL TTPO runny әлрүг aray 


un? 2414. uu «111 7 ишиц ат frd дал 


* AAT 
kein рану Я. лезе амі) gina. 


` фир COL орла mu bolatan pase «> 


LUNTANI] LEY NINUNUE L nouum. 


ad re em onto re pe auon me mbn 
—enampeu  puniogty-wnb ui eAoqg.-tv.op n 
уени v) ә р> nuog Ipi nivdtwod 
ei ow d. avy TOV} J? L ~wavelaid Tg usp 
“зм. d ux yAus "DA [еши fourvaj usp? 
И-Ы oy 2^ . ›@ amu шылд Тоат 


denon dp ny 


атш opjoz-jenpJvaoq gue xd jpg ad 


IV Ytu erac suwy sorpy dny outer} 
Í | ig ue] 2g 
ДА oa Caskey adem 
* ayt hae f u apidowyL Ха әр 
conp VIP soppy apup’ 24 11 HOP 
аы СС JipidesAj 2: Aus in] 140 


cl 


Lies v Zunge axo tna trog тр ‘ 


.M amn L cerry) oum L 93a2-viuio bug ‘аә . 
ted) Jap: dnpagpuuos лил d aim > 

wd ard fo хитит] лї дып 
‘1111 d Lay vo 204 пэ 

pus рне зы virgine оне 
ad aiam wand подр any] eum Laka nun 
vuo pended ja paw L ули jopdows 
JYtuaprvo ‘1111 d Tru] nusha 
d. nad Á» uu] wad nuafay -nd aan 
— турш заба pb remi 

tpus орыр EE pf wu |. notygeya nia 
mL maoiyyjsure myy alu е pore api 
vikuna dapuan тюу vino диәЛеудә) 
. VPP N S2 L: mrauou туур. xud ko YAusL зу рә) 
иду у T vuv Winn 123] voodny әли 
тау NYY сил ° Lire ads 


Jm pb ny guns измултад зацор 


2iUuaplvitpqijow n vo v]j2J1421v22y1qn3o 
ↄnuaa 221305 BY тпа; diy ny juodos guapa uid 
,UY rv ↄvun⸗ da id ju РАР“ qund Lii d ianu 
apa 314014 bnonmavnbLjuopusdaoo va Jun 
JigeBind ITY Juo2-49 Xa + nj As atan QUIM] A X 
noou] JviAodoL aiuu ушал ynouut Дә nanə 
Зәри tpi 24a bui. 204 an Duwa плрош 
TYP? ataqvy 4321312147) 214311) 11m qb 
pnuvui puoꝝq vx ули nyasar gn uui 23ju 22 
ушшш] jog apung: nany u] aimul ашай o4 
arn Witvusp jinu itp 1442) 2d22 7 214 
adgory nad jaojo? иб папу n5, alo voip 
оши ho paran 2432 suey je edo] nz y tp 
usd bans лоду] Alf Jrr«vri34 IANI e11x4od 
l ax lumu] vanzvu 1a 2n Ja 
Spr amnesty Ja 121JL4Y erVisajusl Дә eu- 
хан ax 2.4022 b] ny myede . pbuv 242]22u02 
pge jauan Too m gjord. auno eu 
eiusd бы dq ийй йн Ао, varier 
vaevnb aunpasoub mbryy ny amg Jr op]? 
ләәләзрїйүү LAITY BIA HALA 1) OUYANG SE 
JHIA 


iL 


ray). | ^ 
fn] ‘11 п„йлзәм®үтш, pide] 317 а®тыә Litad мәз. 


pusu] бодау әј 

94 тип Лази] vun ouocloo Jonuoxjvuitav] umy ov, 
vdd rmou nypq +9429 madoijAus ли (ыз 
8 Pt aru: A упра WY Jtuuun]Y L 13242, рүү 


JYI Xj aas ap гор сутта" 


aMoL vj» vie xua wyvnb ruine juan] 

| : xj pb opm muyope 

vo 24221. 1 A исузлозуәл.1 d jopixine.n d пили 
"ve vino awyn dianva d aunan 

Ja2iiumy vnb aidouco uacuy 1 d'ipmbn aen] 


Nyoddv оиу. mundo nimy jaus 

ul 27]02-2puigp ли чоч vv JiqvAnado vpt- 
Jody PL sear] au say gry agu uy 
ud yr à d rndahy Jipedouy adis2vL 2utpnay 
suo on San py ponpd руми) мз 32f 13 nany gum 
yz QD pany ai 

JYPPY Mary ла ymo MAPP PI sony nimus 


AVY aav ошәпильу үә. 21122 Joos xx 1j au 
OP wyi pity sungovussydun 212141 piy? 
tijas xn PUY 1422232 1v» 3p]vnm.-ui dun tp 
mang 204 упы hd unyanpyi үзшүуүүр}ә 

ad Bay n d Je 


Т=?ч“4д.әрәр inny bou: naasoy npuspuai- 


mat шә эрчоўдү. rand inundo nany Joi ; 
anini y jji T2unj бацао aia Eidir naju 
oyman кз, nyny Jora qru 
vjje ridi зму aid umy trzaju] зой мәзрдопЬ 
gpm nenyaonj morij nor niouga 
nnv уриоо л йил] joo d^ зл nv uan) 
| man0 2q naj niran] әм. nby anpra + 
22141. uun Y QixnpY dail ә]үал- wd “A Garp a? 
vudaj njowwnburvyvLvimdusvui suodatt asad 
‘g пз gonp2]9jutrvosyr nnn] JUL 24232 vun Мы 
rafal runs nid Kar BoY Juanpe Tuo 
apol атп yvnbax1j дәчор daunua gp vn 
س۷ کد چ‎ dao» nazis aruy ny 2j 2442.1) ins LAO 
vavpury) 2otpvod-- apan axjL asarvund пәр 
зошитах pua px Aaamua әр vn ausu ыту 


Ol 


80 


2 
sn erii чї лоодо зәл} IHU 3. m пао 
: ез22ҹјә "Vunan$'n2 xbr dr ana. ann] y» 02942 
cuppry-wnby n: duas ууй aman ja432- apuvaQ "run ata. 


упш oppure тилип: oui ny May PPP eui us 1 S 


‚оиихііл PA ошўт]ш ornunvjg. ugya 
ا‎ Joyas y “SING PML Y TPE јәиоіләо? 
njueo ээч dag. iniu qos изл napos —2X uochy/ 
— onou oo 3j mui faus: Juag jasay Djim 

eda ovum ap (эзли WIT) 14012207 MANO? тыр 
vp amp раа тама. зудад suey ان ده‎ ар азаа 
Куча тама prj]. ang nynjarl rau: al iorivojnjut 
Zr iS omefawep oq omar эчәтүп4 nana әсәру vong ja) 
Jada). палап тч pongas vixo amb x30 "exnond| 


vum va amber puri, jaray арипи vere] jaro | 


мыт? озодумоу, утри 
89199 TINY ae Urigvuuns gin pow aman jaaa 
-moj ny ujdi алалар тюр Уе? eas »vbui vnia 
pecie rp cop vin pp pad pode pk 
cmm — ابرا‎ dao vr]oj пә aies чәчтән}. 
° inv] ogy. Doi ый] JéTjo3-Jauenas es тү nj. nbea⸗ 
“CYL YY aor onea sy, 
, pb азиа әрәмгә түзүүгө" pejin uumrjn y i 
нч ump jmd- umyusn Pmi оләп {ушып janu: 
pam napa 0) posog Ejmi cop эЧ] ашәуе. vun agi] 
semundja naun jasu Saisie pop y joain usur) 
+. rand) 3ucdy 3 эзчу J und) made —R zr 
Jem 3uetajjode» FONG Japa sa dag. ynby juziu uod 
auy Januspp Han оылхалоилы Jebugor rydiy age 
Jy" иләп aad be Pr 1*4 ph-umsrpiod ручы nynj 
PIPN anite] ebona uF jon ci. d jonpy janua 
"тре үзүрү inpri apa puy apu: prg 
Јапсш у алии 141 inde. d 4 х igi jauodosy 32314 nurus JJ 
Jod jn: naun узш Рт узш. moj мп UCU 
хе fd farsa om, d 29. ълиәбыр janu тіл n: диод) 
yd гүз уту imum Amb атш эшо) гтудруу ура 


amy байт Jaag- npunu op?2uj bun xv 3ucdy] nuu J 


wvnbj - 
[Aem eputtus ornasouury уйле son рер то 

; шә d шалаш . 

uun? yy оош J perd risa pyy uoo 
ошл anbos ign mlana Janu тү PUOLI уо]. 9044 Jaaa 
талашым тылалешиз Jai way - piu gased مرس ېه‎ py 


4 me pml чыту: vun posed ugruna aF PNA 284 YOY 


'uidiaunjd Jnr cn] Jp una oouop sua уттур элеу ng 


Jape туте By арими үу jarga quod jte, L, 
| 2716; uiqaiwyd ouyodwo) umut 
` Spurs мим упо atoy paSi 00 --~vpeyd gdi Jaa 
9p joer jap уой о шия pr aud лаар 
Jr dy pedro ачаагаа әр -wuyppunu voad ego T 
‚шыту oniodoj Lanun vm: ULiqruuco 
Jang Jonbosop rubs oauan yy -oum auj duv gaug 
(тип sad nim nq dr enp jared зрипш рабар ито Y 
ULIqrUUAD әиошзо4дшозә‹] 
| — iiu: j342- Jopros Way vid e uum] uous T 
VrUouN I1] 3g /чә4ә 22.2 дәри vnb ranj 
“PIPP JAMP y жу donau урша, jmd sre эр 


re vpnaepgo ouxojue» yds азуулу onp rent) wutasod 


зә] eun olo? atan و‎ man пз. pa pr jared _ 

uay: Nun зале wje paary iyun уфар nb «ON 
e IYW 10 ray nagn nun амтат тү vq. 
do »unay [nj (evo y vun aad puar Jury . ary Jn 


majao те ا‎ триюнүуре jopide] puodus дипл. 


aj^ombna sunpnoury an Jam уй SVL hay ng 344204 of 


2, APSA UA u isu ‘bier 0994 unue ap Р 
uou qn oot Jonas роти sonzmbau var жау 
ody naa aio pr] inb joory ope xdi mg. me 
pua uuan ody myno jua فو‎ уюду хүлбүс 

Me yat ar әгә ма apso aijaa ima шу» S 
VADVNF N2139Y310 ugg ару 
Qa -дешы4ор م دچ ەمەد‎ ud ar ryasodo эу rm 
рјн apsaorl jnoo] xon jnjespd ere ig. рур 
€ مد‎ dry 21j-24/20j J120] jou oon 1$. patapunj 
Jeuod mnenj 4 jnuus амап :пјопаиош jme зыәту 
Jn4np mete. уы ode tones us upane yorspin xj 
гете PHP zattnpungy nuna -quymaiszeis naumb 


aon ne i$ аә ꝓupnaiarui nado pyra‏ ردد 
qu 1 y Tougn? гопар nya iç. nasevpunj түпәтмәўрү‏ 


hm · opraare sunny mun ne iç nausumpung wn2ny ° 


seng | pry cpr nem] ча. зәп ç nausupunj зә 


,yauodo- эзертылүс anim murug 21497) учтан 


—nzmb эчрпадтисс, TOUGH прош upy 


Mnu qh 12434200 rp wypr 2x2140do уытушәш si 


GIA TIA $^811NJN0413Q IVNVIVI 011159451 
^N 01891 39 


. . oars d amm Say usrydi Lw fesad 
ти} align الا‎ п ay Wf a1142p 31491100001) 
nal félajcdiaoyvasiev jenb peta әрлә Фу aquy 
od sunan mL numjnoou2 2423 ua1x4vdoj 
Jan) ux4onvozy bd дәхә aquy owipan ad 
soak) magus 1115233) 122p -npmbr nuo wy 
Jtgemaiatond 012037p NY дәрәизштитү пә WETTER.) 
р اسه لدو‎ мәл. une. 3:43 La an dil llus 
„ал. ` ipLomm Say no vyje nude 
Muy ouam spat o4nd nnim пә пәолә1 
T V sie prd ы gon Pee unm 
in nia Sav шту. Аоәәр vnbvui 21 Ҷрэјилаті 

í as апрац әамәр naxd y y *2qu4»jL 

an Pun unam vui Jung әизштүү opmi. 1] enu vo 


anfunnunad Jin ددا هددد‎ bias Jvn na.lnu; 
Ame vouoou sary adiad L ‘opanduid 12142144 V.42X 
ybay in 3433. [MU vu4o L зало 9uo Tp 
T15 d unyounan}> au an vi rani umd 
mpoie Lin py ‚РЬ auuso paw аз) dry 
әр 2 py зип): 3x2 4vddy nand navy iqua »u · 
op Jepunjiyi]y tjvpunjjo ynby 42145nbaaj 
am уш angy L 2- £234. xend vnbv тру: Vata J 
rp var m 2124әплүах iqma nmol · norpous 
19 3:31] pYX prio irpous ا‎ —R 
— "دل‎ nauvnb ureyvnb px mixx pony 
Jinu] ady vo d penn spungpie ләт 
un» эх: d LAY 29-4070» 112 uada ушай 

1 dispi 1d Lary a3 dogo m uou Mdn 
-улрриәајәзнәре '3q142JL ма 

umd apy auabipp меши ыз ән 
]уушог a Азшъыәзәчү nN id mm uuað · 
— au 

m эпра плпурул А any ind busu hidhini 

~ 1:4 uv. 

vail yyaaas] сиђотио эру) €! 


81 


eurer ыб سک صصص‎ ртшшегу мути vjdi р oor d 
2] e уйна ampia разлар vunapu jopungy Janb 
agp y pugs ттуу vulg пт «wap jns dn] 3^. Jot bosgp 
A ше duy “suna? унуш pore njds зз „лш 

qur زل مدد رسج‎ zua emo ‚тууш ojdixa apex nana 
: tx "атаў Aapuespye jasoa 1242 T cy зл jnaul "uo 
wo d леле) Y avgd iuo aig ubi aun aon FY qva 
Juan fror rana yd xj]. JH piLtanip y vr чарна 
inaumuanusign уола реша wa vjdry nv JIN тамас 

av eqq ryus enbxs рып gus Jidv] gjdyy jipu a xax snipes d 

ua ууш 2g. nerd nb. anon simpdpr acum] 
леде opvyua ej dua gb ртајзәуу aon nase? np23. avonpd улту} 
uo dope Pre njdi іу. пашу wuna р viaa ‘ofa jr 
чатышат vanta ү VTE aeq] aro pre рурат end vanish 
алет ушы adit aun] nae ign ут ydrag ۰ ندند‎ fas 2 

амапеп зәп? njdi mb ur аууш vnb 2220 штур atan [md 

peg npwenbe: geri шур pppu pe aa tae npusnber 
еттт этруш via nnb ep app. nef ij ua geg vai dono 
^d Jen pony. әмлшшазүл$ ыз туйфушгу4 nauoukid wore 
qune) vg seam] тр] un: an jndo numb азшәтгуутуде 


а ew элрәгу. H3] аады тре Duou 
. "$9 we 2 троши 2uspnandusd р wy]. Py 
сдри vund woygr es av EY ف‎ дуз дй 
5° аныш мо Ay کو دد‎ asjjod نجوه مید‎ ре ojdiap pb nym 
ary мәт — луй 1) луш әизрәпӱиз а 
лед nj opowonb genas mnpusnbeo norvpy уу 2 O 
QUO unvex opvxywsg 
| gere a rgo zr dwany y. nunu nbo⸗ 
pans wegpermun n2 nax vasos Vu ur] pvo pube yo nr: б 
„Јалу dnj:qiaxo nun n ulnas nuby y. vur widya 
ex san] nv) anbooap упш туйш wi] sw. 2v] pana 
+ WY Joy] 1 х ueppeooama- it uoposouz] узш by езш] 5 
хро pa SUSY ey TIN uag 
Я ARININ јпилпәер хапу annj nauakivy ULEAITY шыту 
" кезт} aeuo] wor] 00121. aod) ио]]одаатуыз- ‘uan ny "ST 
, Jrutanj? oxaxajue) — учеш 
Án us э-әпүпдхә aui, aun unm? jY2-11Jviun. шогу» | 
Seep Josse Эчт 
qud aia anam apies ivit gins: шй коол gy 
amaun uopo onzo? oanp aun) 34 njnd npe gr Jom үү 


<MJLAT IVYLIG 


А #0204) JUOD. unen штип мату pnp jaszvdsufes. S 
; avaju ypónufaç munui әшшооу ташт] paamu spis 
ap: eur musd jamos Jaxjiues: n E unsere Y 
‚озззәўиоә-ё'озоәүүд. sene  nauvnb — 
03: ind any —— aspan Рп! әла-әриә]. nmn niualur í 
руё mya f s9uep аии jauod:enin a1u2luv nI سحو‎ nauau NJ 
nio vp uaig . чтит шала jurung y pony галт nay ү 
z’ озазәўцоә ЫЗ ГҮ + JOYA wauonaeope 
252/nJ пакт дг]охә atv) na PFP ES :jnmd з=] — 
iiri pe ota Joutut j34327y тыт Perey. nmn paar пуф; 
эзерге 29uop epu c 34233144 nnmn mnauafuv D? THX 02 na Nj 
.Ne119»05$1y? wii] А irgo yerum 1241) 
TuQumvogimoqr) "ungoro nidipy үте 2442 4]ja224 nauvnb 
9p чову n a mes шешә irene aom nde aan 
лчәштүоәдәтуә]?? jua422. шы ajrus *yl aep env зи] 
| 351192 69142 јису ]eJicodej-Iviaun musumvagono]v e; 
„araa مدل رمدم‎ ЗӰыјәр دده‎ no مدل‎ ag. aun ey 
Жы Memo 7223 vyryd vdi abun vod n2 ‘uaa uaq 
Jussen Jnuotamj2 مسبو‎ d 29 + BUYING 9 af o2 40]np ar 
wusTemmd bey. ripuar ате uaau, y ZDpueip маит 


PN} aun yy шо] std туа tjunás 12042470 I, 
-undosuing, илылеүуләд or UL] еј stow 
-ЙАытү. عو“‎ 92042- зип Paras vas] oo 
eme vt josbosogy анзор dnjaxvpad ojuz oy jauedy 
o4 YX23 snowy aan) Td fare y-atoutvicus wind je 
peta suo] рте. Las St suay ypa (] 
штур риоыхптүхә оъзгїри]. таа. 
to duos 97042 зуп; unn2op udnj vnb эчозаз}одоохә abund 
aspen dup uo Jap da]. Ama uoda⸗ umvyd сә d] 
311992 “pt? sped du урисзаипт ا‎ od O 
‚ошшәдо aàunaii دجس‎ Jade] n pope amb gouge rasa 
-mjg ом) „prun үшүп tun vuna. ony pag] uoau | 
аи c xamxou] иогудитуә]. Ofa jinu fanboogp-wasss ayq ушр 
-vviaun uid vujj2y Maur vium? an jui] чазиг. 141] ono due ry 
. Buy ornjodus су anado чатлутру4 -9ueax mogut 
амт ajanu juoko v ade vem. ртр mi 
mo Anas? an ^ ع‎ 2042.1 vium yn Ушып Үн 
мене] . aan әртил juodai WHA 7v ілш? ania 


ето cnppiy o mo en r oes. {уузга}‏ |د 


[ueq ST 05420 OT 
'0$420 ст jo peəy oy} је иотѕѕгшо əy} 8ш 
1991109 UOT} e[Od19}UT [Jews е SI 9p Jeo] 


, ge jana ph Ы ayyed ы 
| р Бити д» anje заў. mound әејах ул 
raid dej numo зарра ph as0. sump mayap 
ау Maia] any: ay jodu trou vnby q 2л рл :$ 
Siah yenna ako NH тү". Нипур ax 
afan pustio puma шоор vo dy oqo vs ojdmi va 
wvonijop tigers ry vp snowy 3 vpu34ax OLINTO >} шди 
omer day. 4m туш -myd |د‎ rog: aimi pia 242n]ndui an 
"wiajop o oues o m yj. Moun tundja y pidas 
abv sjdi openttey- шй MNAE эзәр ә4 д144шару. эргуу 
poten seas: оз} азу шп dis suodry latofut on иштүү. uo 
хаво ДУ amada) ajm nby. navuianam п узо joa 
-vusejop ET opurfry. pe 14012205 129 Jumps rnb -guowx uu 
anon ар) uer] PFP nasce diy amb po puede amben 
aua Tb: 29 ej ii әш] mr ormo). шө pfe spa] ma] с, 
eri tn pO mop juo sooo apun oya риошез тү mye p 


82 


Aitudsidiunx oixjodiuo Vigo эв. ди 
озазиәфшәлм1 тараби: нәштшшайый uny әйошофдгошур 
I tea vec ЖАЙЫ аа жак чк 
* رە مدر‎ :2ue4  pinbozy. qj Ar vu4ojut 3i211u4y . nnou 
= эпчи; PpS jnas4] гулго) DI азр onary 
. nary угу poorpace premami aind “pusia arogan 
ТЕ usan opu ору тт yx] nmn naueSre yerum y pesa 
moyi у мәш amb x22) وسال وماد‎ упт jasiu از‎ n چ‎ 
723. eww заана ذز لەد‎ cua Bir j wn? уп 
Ap. fi srsquanut тг шү) vq; азлу-әлодбз. tated wios 
“mo тү jndiaaa xunu jb oa ama rara an aimasuna 
M PY amp U LY ANUNTUN PUY auvaenaey| 142 зү ү 
a -autoa jaauaiagpyy озхипү jalgyn чагу ورا‎ 
an Any шыс spun jme) gie 
Jaevpurqv xia suaj оттау ayu audy nmn nunga 
, :دت‎ pado jydix рий утә зимәпу A jnod npambapppurs әлү 
edd pou joa] op arre элүү, едед ae шуа vd vas. 
— 324210) jid] yyy Vuy 334 Yo) - unan партЬ 
Dyuma nge шәле) 331340) joj yw тү 23433243 - ayru 


А eria 
vnbui ушри VLL 130]: wnipuvdo2o2] asuwon mb Jiyar Jide "I 


Ava apidvjeQ tar apes 
мз апара salir urus d unpurijidpr рүү тү ә ise] 
Jiparudta акті visae "шыриухуүү auvon anbyngase иде T 
Ogio әрз] 20 ашат a uoay e. 
тшш oviuequasus auia NITY yi: manqes Jn2jnj Jnl Jip um 1wa 
eujus. 3pidr] ag peces agru уллы, pde] 
OURO quy ишег un pue sm ng ety yy Ng 
эт sopa утру pi ydp qn poate: spam) joy 
J anb. Aou Avussua) yy vb х). учтја муа vo зитэот зима. 
sacar ph ad dme: Anu pug. 2111149 au duns np inb 
ppan тартчу nord duns) jas jide "T 
Frb Na 4 ошхилиәә эў орош ony 
Jyoupida рф] gd 
маца yy fyeauany әс] лара re pir. asin py pb oo 
мма дахо auvoon зчырытләјт anb jneqna WY asian Jnj«out. 
Seg veen eot Бышы ы accen eben ocu JOLY 
— iso a pany viusgiq: vye тереен gigrusnyy jae] 
-AJY apidy] a -°әхәу-^йә4ә. rar jen mg 
Ur y inane panics amp :دی‎ 3| npa зз Abid pb ap 
реума lye rmt nites элү ngumd oy axaean»u rp uu ЭА 


-arp jasy amj مسا نمور‎ vuso jussu, у. wadour шуйгш 
зинәт) фән BEAT TPP PYY ew: Xfourfer noqar? 
зш упш vanase mud u]. ээх! red aucyuad ташы 
ча 2. 2 та»оә vi inb با ہز‎ аео anao nv دز‎ vnb da J 
‘ппу uguiad y Әләттә Jly ттсзотилеји] чаму] py 
туе нр Jou jy jop dju uod. rado 03 wpdy 
wnuudw anr nuineg шә UY] пуу: ју Уә ооу‘ VEIN tice 
ganas nv nadine), assa وره مھ‎ dnupunur مک ورا‎ 
uam] урш айы np 2) . ددا‎ Juge 2400? ل٣ و کد‎ 
| SPP pee; ania) nsd np jnisn ру 
Jot pepe. nbo usunay onbxy nner ل‎ Ap hs] 
Nl Say apidvjag oer panes ary, d y 210e рр 
ده حمعہ‎ OTT т^ VIX دوسا‎ шп} {IEA aa n Puts vaxa 1] vn ut рәо] 
Jiprangu даг vrpensu y. qa] mo uy. voto axdA£aus 
au) Bh ту ph oo pare xau cua]. ranqe 
wena oan un ruo wuntidpiody драп n сәтү. уыоры 
тие) зыәту тутушат, د۰ کا ٥ز دل‎ puby jiy y ләә عله( ل‎ 
dut "aru хи4у4ә44п) vgjts ab viuunm awon anb чо T, 
NIU шї] МЫәз 3g. uppunu Nau] Apamb د‎ 
NAILH 39 ‚ uodjipy ruj rvp -4 ota) od sx 


tomis دە‎ уй م ررر‎ Spes рне try ged + 
-e»iue2y-t-224vd кымтууга} oyes, dag тта naa 
X зтәәр ao rus sucdepy-opnsrrout ددد‎ әризә) 
„(махр dry эу omn asuahsy n2 wpuery-1 punts либ eo ] 
opted) auably yyy Jonjon ign suodjipy Murry quo 
ن‎ qnd any аәиор atas йай пашат 
ay apep“: omn cuher 12 әәршоә npterius паси ү 
Depot irag ‚ „Ии-әпүоп 
ponk apu әно4иру puynrp auoraujodes пә әзиишаз.тип 
әзе uum y јат unr 3420] nd sppinin замаг гист 
ay пә, noo p jnitadny auf tases uny annd unipurd eju С) 
2woy.rvdj Tiny 3g. nur mdr 242q2An2ip dowry? сатхаш 
vu soy NYP TTS aq J a aruge oret 
YUPA: oui d Ae чуо Ad] A994? уер uong? JY 
Jas A cry jd p A. Joust jra doju чучшшојы 9 
; NULL 3q. raped татби. ign -gucrautaul 
aiun зач, um usta» an ыа prynud-. ошызАә a4 juo d 
oun aiaga iag pow 


pea’ anmu vady su) yiyi nuud зу ngqvz? тини 


grue зарипш jnd juanjon ا‎ nauw juan jor Oz 


pwlomb gunun sprout aura ay aided x O 
3 ^ IR clle ‚ол od Y ان‎ 
J3ueuse: mogro ма 07192 کو‎ 


.1ut1a4od ixo 3 РР 
ated Jiinbuyy دندز‎ jin bu? рлзип anou xF] “pst no - 
Затоа. зе Wi i MSLy. Т! 
APT poe poro] eso iy spun Aura fy ogra 
INW уел apy noipous Peg лт] аз d2) .124ed aun sa 
nm fmn: imnbuv кај] um paw nuod mr nig ишу 
— очту» outazod à — rary ds) ; igra? 
vun Aiui тэт]әр joss jouurdia ouod ais fetes a я 
гупта pou) aang ymgy nipnbuos пуд ajay. ox carmen. 
әзмш А Tt dii : 
Nat 
{9 PUPAE IEA PUN? JOT зәт Py equ c 
peo: эла daz, asp: sip Hay рер, : 
4 = руч шюр 237 Ир VM Jot app 
asque] eain 224 dy مدل‎ ja. Je apad шау] ә шула 
ponb ry moue рир jon ay, 3) jp Jong sappy чане, 
oya Jeqq pb igi aay. rury urp худ Tjaa. 
d илүү? Yyy jony: i 
2 27.-мәрр aaa y jniimp gnowdy. 2924917] “трт doj 
22314 y. uvpvqibui ꝓuody anun —V weno T. 
$c uA aod owu]. шару senut }әиойшозу 
Sn la PTY mary vamus May фидјә „зә unu] njdi 
— umi]mba s 21°]. »y mao). sinis au god "э 
Језеро Jun Jindiny y punin 722] Aj, qq [ne 


—R Jd: ретт у 
Igiene lp енш suvin siju npn hue у 
i Mei. Иа А днн EEE 

мт УЛ чери wo Jue усу етот) 
"Че. om] zwpuer нер -t y jeep atr d yen 
vay iai uius iius aay orn Manon 
samp uedsyop эти qp .04 шп) Ari armpoj ph ao 

M jy уйу of ITP md pb oo tpi re 
— a Kado وه‎ 9x9 ا ہدج ور لکد‎ tro onut32 ‘Ly’ 
جد مېد وداد‎ dpt) iiy japo Зи ipsa y xav | 
Учет oid Aasivtovpi n) dvyar ратуу отсүө! ШО 

I Dart Ad ai | tina} omn] Jey مدز‎ ijien]d 4 ә) 

7 do usn фета 797r md nuo | nv у. e чо А 
iro di аран niere ‘pmb prte ән. атшшеүш nisana, 
hard ni, Fru {ripe gura ne fl . aano] gabury 2 жугш 

-1u3 fauusQ-v)jvus ашыў np ne? td d frui gusta 

ro» ушы ‚-дшо1з2о? UY viusqarext) anjru jururpr pde gi 
3403302 ытүу Vu 32U еее juvuepy pde T 
„J= Jrnp 4. „учее VP puijon gnu 

fra vjdi 30324075: Japa, Jn oy pnbæg ax- 1qumd ' 
Lyru paign magus nunus nquin]d prp poy und ду 





зни sou? vjjo tjopi-0u0g nnus yd чйр vg nj el 


Јај -1 s no] vubrpoa. эта зупја Tray opens -vengus jou add inv тазша рү. siny uan prp + ыло opm eit am — j ламай опти] 
foo К gj ا ا‎ o pna puru vpn — Due IP: "әрен رد :ردو‎ Hp) m» "asa ros Janjon ўтт-зшәпу 
Wanay. gp, npon, haaastuiptl  aapuria ل وا‎ . nævop uodij rian madass nuuj. uacua р Dy par nv Bp- eat 3 uiam us na qui этенә аыл аерыл: 


т аера s bop ig] терри me ] 


ULLO Y JUN, any э моју чиј зыәхоиызә 
pr ed. gma jruamp vs sand AS 


FO jiu 314013507 Fy VisuN Nipuap زم ددد‎ su g 
m туз apay: aud эләзрү arg иер 5 jiuonso maj 


_ Jnbosgy риш ansia rd ی‎ зүү? 3 yy сутти 
asy <garaad) idi пә nac). 147] хағштдрр ydy урипш 


а dn аг Да ven ш „реа epe spasdjo]y: vynducrus риеду upan jude Siy зә Jugnjon Sv ip. vnb n? no Jon], da]. wasen — 
ipy spp prouifap -goad Jip dry n2 тудуу I Mn + rp vni: vidi 3uousedos sparsu agua: 3uvnbooaa. dje пә „леч нута ориза. e (y jnuss asus 
„odoin narjid wmarnny spot spury’-guody) n орг] зар прај ишу роу 12942. ызпүзыз Yuan yj: nunu jatar Sn yan ov Amin quoq Shas ورون ا ر‎ 
دد سه‎ fejidpenb yoy, دادرز‎ aas jejdi »رر‎ yipuusa nen aj ind Souop aui) aioe огыз} دو ل7‎ азау spun езы әҹр ofid anan nam gj? 
эзчу ол әсә sary punus any т]еыләтуу алап ‘phasor Jaa pony). папу зити у NMA пашу Any "epis. -әчәд PIN: anew nunca] упао oqvrvout 
uen. әзрипш уу uous narnn nv njd] их wnan ix 3j 39 Lop jvurudui 3uod v noij wui 21114 34233 Juai21y | aod muni] pouodes зу equnjdxsomb querasfodey ay 
rad ADY инет. иш зрипш JOLLA. 1: LLIT] пари фрі кенеа ST) ect TS ISO? nmn maa jumo D ae ny рте: og um) dx? apink prize emsodes — 
-acwm muodos opousonh jaj oy jap: sire vnb aoa ооуу | Ana oAnadwuas VAFO: 443234. urd auod 9qum]dx» Liman duc». 1g juo авии! 
< туге 4р uadjn у-и rpg y tant reum] m I. Asdnjy:jin pbonbunanun оаа а »diynj edy ورس‎ onususe эг этү. тый pua түз ys 
o Se ed LA yr y rj — «4951.02 итий KINI o Lag uR — p 


un] onjoduos ‚сәр 

-94 và jaxisuap амәп}] игуазодлә unpa- avdio tynduy 
"eipusoui rad тм. 3puaon) jvusjap . ULN UA 
MUNN jy. unr) ешо Амо уҹ nius 
udur "Јыәрт ng 3 204 fru rrr nui Tino 
ime уму, yog Xo. faUa ITAP g 22702224 рори 
Puy jJpinipy:Anznpodyus vnde spun 190) узшд. 


Brandes den synducyy MTN шә4ошш -әзуишду jmmy ` 


29. warkuy- ary „ина VUUR да. $ дотла у 
"езин Эамәутујпини yuo vinduma jaa. nnn nio» 
AL MAN нарху naa Any ding. + чоту vinb Owns шу у 
~aj штрафи 
itt Moyppunia уйу pnp 12d иип uay run aud 
mm pungdyr inin uuu und рипш j — 
.«анимууу جمدت‎ илүү 

MIG nas ушуш up) PP Un pfe pejeuo)  трила. 


Yuny:a2uody) sp J214vd ртр gop] soos anode? sag a1) 


siny апу anb punaj vasa aujoduo "> 


.La:ueagx отзјойшо) maar] jap 
илј .съ24ә2 3- Spy Jang y water vj di wassa 9qv7v2ui азза 


иг] uaz ратору иат ajar oro зуу орат) jonbo e 


, u«n320? -inqdjnj ary орошот) 
.Jauedusos лапзиәшхләуу quuadiuy мүн }ыәпуоп 


ponboques) дыз] onb дә оштүуз gdin? juan]on ign “әјә әр 


земат smd joer: mirun pr له اس د‎ pry ney oun vui y 3jn ^ 


mangy мәә) رر‎ ріл and و رواد‎ шзпо рә) . 
Је jnàmp د‎ аыр pey pepper nsi usen nma ) 


.517У213430 N13 556) 

„нәр aksoj usna эте әр: estarirls 

umo amuan amey зүр. тибу spay: vale 
m2 junr] apiy Ipung, adany jin тп guipnaspusy 
ugy auod: Line xeyd apn apey jun уй enter 
ду преду apunj раза артрыт wists зе 2 


ебу: јлә auam ap aerd gjor axo nisin EN e 


u$» jipidv] nA emunvu] 


+ чолоо ypidusy атор page vnajip Juerd оналари ( 


. ANNE} 02 33143 pu? 04424 no рту 294-4492. + yaun puy 
зим) пег. Јаша ппои Jvttsur JILIN: ferry Yun y 


муим рур indagou parua sre ph piisa nase 


ay орчпш gjasa туому JT y зтәзрдш pond 


Amoprjoj vob saucy mir qar) тү igum]. udur quip 
naf add aspusous mr pm J. ہل مہ نھ لہ لد ماد‎ ugy 
ALUA војот 2441721273 аәхә gnb لبد‎ va: nau 
Ae nanjjue), aij Dry саца хә ey qr ousjodas "ү 
л40184уфал) ornjoduico wry 
„рела j Балај: эмләпур$щры штру 
Anarunpv паәъ{гууздр ‘aro пә oqvrvout әз атуы ayy 


otav tx PP әш] аго 3ucdre 4 к METAL 33. шти, 
— —— — шт]у]ә JII PIM EX tan uaan) 5 
ferm IY LY py LY илл) y: т usury name UNLILI UY: uta . 
ا‎ упр yuod PY орошот} чата] 1 
„Laja оыуодшоу umane c 
Haan ey пиәштүәгәпәүуг anjo arab suf шпр 7 д] 
| хуар amberyjuoud guowxiede шр] Тйл m атти 
DINGO? ajdi лалыә4до) ayia) J ui пуп Juaujode ugy 
evap ustune заза no jaSiusjuo asap ija py amigas 
?пЬБепЬофүтгт? aed нылат -әәти-а] esc. quom nds pad 
тыныш, tantup аары) apy pyd seed ey кашу 
cnp сук aaa аи 
guy pryd pd: лымыјта ngru рами jvpunus туу 
Jorj: cji Fur ei 8 open soqa wnugummaaonoqe e, 
‚ау opowonb unauaugonqy), Jmpurdary 


84 


эгиер тыйуу 1423 тору: imn er 2uctaxiuery-nnp 
гш vaa yd s«maudbidiany jasau wada). cnin озиә д n» 
apy nan ах] suc * PF MP UL мәллә) ypnaui nnn 
шабу vivyd чуй au. vwd wey раз ram “ر‎ 
ә [А РА 
3942. Mr 1 этап muah ipunus шаг. ззат orsyoduo Э 


neji gay a enhenby n Jna эз en my 
жеты ыл . чоң}әма 33146 apes «my jambes зәиор Jepax-nnin ni 


кәй затына ny ig nny пуф затјој xop jamy syd ydip 
ктп nias T jasau d 13. januar т زہ وہ ہز‎ prod jin y wnd 


rude y pip uua -vun avd iqianjd -n pard Jurus Y 
yipunag сызуойшәз vye uga] .uvun 
avd sufras ‘trun us234vd igtun)d Јепр jaztvd —E 


vc £c 


Jyipunag ourjoduo) „udaa 


саберу رہ مدید‎ wadu دمک م مدد‎ ny вечерен 
aps n coo e 9437 үш] ia spas. ique 
Sp BET. na ep vene me mesa: ax gap pnb os 
меимузү داو‎ Әзәл jig وا3‎ Jnqnponk suid apy М 
-Usntouby Iba onuae myjo ушуш exui 
„Јр unos -a uny rop auos 13 unv]npe 
rng ашна pm Сш. “мын ыы seg oy ciun 
ceu hay nad nnay زه رمز‎ эзш ш yaan ydi vasos әри ( 
гтры әмир ug санатар on pou au ppvy vviatan пә 
ogus ambos waxjid 2us4y wm4n)3]eL -3uotput ири ap 2 1 
oipuvd op мәз] -Yapa Эчә] vr] aa d 
pip poop ayj varundjip VuLinus ъ222)2 3 »nb ^ac] 
vjdi suuza ur janon epuvnby vursa nꝰ anb ox 
-ojito Yuto ты]. tts obi 9 unninbuo vio] 
37 наз пшмуш n33n4 j140]02 $04 әтиәз. nyiso Jue у 
‚чапәер 24 دہ ورد لد‎ ә]]д} ш. үршәзазирр-шигмдизээо2 امد‎ 
-аре pd sn qid pasy? npuvd auanun ту maari [ 
прита auousuti viai pip sonsenbd 
-1јиоу.әјаји TLIN 0220102 Jal зо) х о]ошнА пә 
.بسحتال‎ nanpd 24 ped рэзәфиоә-әшомюәшл- peed п рч | 


ot ipuvd uolui YPJ -Q Гәр pram y joy 
Juud anu. 2uoiaagj: gnj»sv «xj MOG IW ال‎ 
демш :مدد‎ [94013300 }"у4Фхәу; rep dry 2j Dyn nus au 
od opui]. 923 jp vi seedy. u1 pa mhar 
und) range a oar) vd i9 مدد‎ 4 спі рош spor jn 
1 ipuvd Que pd: AULA upurd ушым | 
змі rud 20 7 vmm] aucun dy. «атор пы 
cede] 24 рәр jrussond ita japunjasoxy Аз} лл yw up: 
„чаар eij enjoy јереј yaaa луй ند رکا مود دد‎ пуу 
тәйт4әр vunn anbor—usrpid ous] um) шет wy: Jangu 
эту? unung d asoy, махор 2y img зарарро э 
uersu mpd Vu 1j 2 jue venga puou | 
gad ura] ae: burnbjap ine Jar jue? уучмеог4 
РФ эи casos yids pura рир р Aensrnb ge], jnng onpiyr 
бетар ирётү soy, мазар dnj oj osusn onpow ojruui әд 4). 
Yn Hayy Aye) зр эзет veter am] pue 
T эттери. Ja ia ono viasidut op aay улгу 
uium via ариләр 34023001 шый wed эу] | eap day rd 


Junid owu NUN марий загу Lt 


Vung [TF «ар nj vuuond sped ambu. Gauss ur тпру 


"nnm ap nj gp. teri aasap рилет fango 
own ods Anm) зор Aj ور سا‎ эт] vuoi jniud aj 
' Jaan jojdius sasu- vu n n2 мт vm] пзу) varus 
"фр runy jody myn) an] nion gad paia 
JOs Aua? yn ya] nempe чпиҹијиоо 32900. 
wj injuery-nauon Dogry з po uj) 1 aUe] vot weyy 
fren jody guosces Ch LL vij. masn брок. 
tU popped njuesy - 1444.4 pastiurp waoezy уи ып пә -ambos 
aap pari wert] sun spo] ata ard jajap ve puse 
уурч, “anoop dry pb upeopy. ninje umr mee s о J 
Ылеоән/ аззшар arian jay opus тїр 219 ay д}, jop jona- 
4 ул wie r азишуу азма 
prp argy marus lare пчзүшпүоуу nuna jnas ашп G 
:OrDun алалса ур зз] uruy surer n Ld 
-mẸu yuy сартар Jopa -an тип ipaam an , 
Py ساد‎ омар vung ر‎ әәә ру ہج )د‎ bans 


(OL uiu Jypd -du ye] v]r?vnou мә apiy onlin T9 |. 


‚азад! илэ, фу uto vun  јәајш 1101-92243) 
4 ^W. 
Jagr олп п ә. bob spud chars »unay 734721] азали лд, 4 


nd rp ope уч snas vim] wo d sj {лр улп ore | 


. he a Dr a амы gurdv pred miu 
чехра уан UV load oped inu pd 34»ud.se. 


. amas dnb vases эрди]. vy јәрјәа vm sas yjy gn 


paterab aoi IAM NY vy. vuona? dius iim anou 
qun amigua vL gapy peppy кәр aed lenbvand 
zwaospd د یدد اد‎ opr vast diss Suey: прош јазли pad 
anju 224 Yge DIM мы yy еплилп әр HUIL 
aio. nod uve ngvreagy-ojoazunjus brady ausy пы 

. BALOU 014233 333164 мумән pb rnb ojoun مدز‎ алэр 
-naxbjnenb ээйўлуу-эшәүеэ DJVU saula олуш ojaga jtt дай] 
| Wear ao SN Tag y pr әиоду- Du ard) 
хә хы aay, ә 39 oa Mestad na, меру vipiuap әјә 
bend вит ope пт e шу д] sry рәр әрә 
JHP] paianbanv утралү vun шылу» ydus энил. Val 
„у Уп әшәфы тән pay. vnbvoegis2 puny 3145544 ngo 

n yabe ypu aine nuvy uan. 4] a2 әри толуу duz vim] 
aydyp vun aay ا پر د رر‎ п зар 
IP ebeand эшш py pan vao] vvavgida apd ago; 
Aguvib no) пром xid 3j 200) dia -әпЬозә4-ртр 
Jans any Aaanu p tuun упы njdi pex wyo . -249113903 


9z 


Jad ылјәп anboasp ‘aan Эшошалә.дә dy yay yang Je 
د ددد‎ диләјә :ردد مید د‎ saam nd ...کد‎ 
YI PY Olo] vorpps wan apes neam ] _ 
SPAN POY uman nuvuaqnjsp pirs" Fue тәү 
ut apan урта atiujyvustw, jdt аре]. ord we | 
qr) LIN иә دە ەدى‎ «ydp утуу] чәл] эр» Sipas qol. 
oy в ауе Jiro Jo umpus su ab. p vur apiu се 
. 940122029 LLUN oy aq. yodo ph op soquodo _ 
pata puioy d ambos jaan qt arr muda og regan әәти 
defia nfi or прита зя вт unbany | amb лаерноурур п < 
Anas pun] тү IRON , эзәои «и Bhatpugoonjuor ru) eum 
у {бәге вэ aij go Tue) yi amasa: stan тазтеүап onum ру 
323 "TOR пуф. отуш ydixe onsen малі "ү 
уреата wr jm] утылу» spogan borcu ov inb e). здозуәа. 


PIMC Ning eas ور د امل‎ qo m MALA Jo 


Jy оета aday or ty aiio syropu 2uipnasved залу 
Фу нут wes dua amb vp, an тилин atom sine 
JP aula no pb unas рур ape 32 puze eiim] > 

ama aam. trous epg PIP SPAN atm wou, айу polyp 


PEP узы Jogo азин з vy vas. mpu ngun, | 
(A 0LL csv инна ору. ag. 4myas]or аер naun 
oA emp v m raid ye کیسا‎ үзүр чедир pais 

JF aes qud) vip vacui түз] эз s эчем 

mno JUNA O) ag mbra: 3-J yb juro 

этүерчәчлш,„ипүп4 "max ye uoo дида тип‏ . 4.33 جد مہ 
sub aise —‏ ور دند مہ лааз‏ ودل م لچس 
JBN Ji] Naa) эмеш pres quedo yapan‏ , 
‘Pri peo anny Jonas suprana uj wg‏ 

sund vg хил ә ооч хум w, ل‎ raa paesi әтә музд aun 
uerai wr згө ue, gorran ayyy 
запт OLAY auod Рт. same Nod dojy-uum мурап 


joa spyd aod 234 tfe] - 299414006 njuwun 4 
"алмаша труду suody чеч залат npoyd noc 


‚зпупш оызатпти}. tumbu nupud Jr? naasiy unus aot? 


juam 224 411]. ху үөр sterium гиле] мәыз}шш gles 
ТРЕТА natos nnou nia aay. и € equam yn 
азили папата) лз] Plug рручаәр хрипи Lis S3 oua ] , 


Aiouyvid inynu OLID MV мыло 34:22 3F 
Јетәр, Jvnus-gaasia ty ruse? spus sucnsrnbqoe Yd ودد‎ 


$c 


85 


tundes: y -ppunyury Yby josai эрч X342duou wu 
ор aiu otnaiomut aay [roaa Kyy puny vus] aunt S 
1707 131211710 , PEind eunado 
ONY a qvj wn? usum pmb. omuia wine opinb 
7] ustum]via эте әзиү 94142] y зишт opmbr] un? uad 
лива nand y -onsri csualuy n> nany auaSmip 34021 nevus 
y] voy]. атии ътт pari ue apitag vp bi vibes 
di] anSurpiyy aumbay ngumd v]juco unapo ere оп M 
| NOUV ҮЗ 2] 
руч mue ng Janod jaa Jaq vet] o], Ann] әу 
„ілам gata arre nud jay) arre Јазла nupun: ap yj 
arian نکم‎ mipyok jvyy анте шээр. داسو‎ 
FUP јиәәтрұ: эзш umnotaiajacd TAA даду ° T47] 
KYW YL) DE MYu liL o unn W 
„„Јчәтзо эло] Wainy maspion q, Јыәао auvpion]us 
[әтеп черә y andy ado o qen on vee]. auri 
upd np-bjn wa әпЬозр липләит урж yy -opun oau 


А 4naunr]oj 


зэ vpuer]oo rre 3220), auvzx2u [va an орош -apa auvnbes 
vum 2 191 mpg? Puanfuv bvp uaa voTvoianmy argu 
us vpueuod чоәјһәит) exp dry noy эртрз ыз.) vpuypd 


f a nady be ah а vervpbwuer vano. n; 5nd 
"ed Jue] -n4 уш ушшпўл grund aA Mh YW паца 
AMIT РЕ newpes- изу Vic21092442] 111 4 verga: T 
RP La ajvnb vpuanp jaojo dry Маа 

Fp rapa yore znun anv janon naumbantjve, 
сер exper -ajjodd uv) onb amg wdn iasn ponbsw уз) 
mend] ondy sepa nenpt sap) pan јата риу 


AV eae avo? nv quae? uz nemen зипјш чоги] 


ws jang әт axu тита vuso ay «t + span ушите 
AOR 14197]na- auta m] у беу. JP vexjouex 
У Wp vpn SPRE TIE 391Ua49A Ws 1212814 
ма тп4*4јыер as "лаф ушјгу arg aoujvw oats зүү 
зиф LOVETT ў шәтезиәыошпг on =]. чеәјәит] corpos 
m? puni an andy vu 142494422-"nwvqnéb japi sparsad| 
Jf] Ly wud) on] d QUMA] 515: VT uaga T 
taunan wun]vydpy WS 9uwidoree n2:9 npurz x5 
3| y jaon alan maed рп шарти votaautrva. var a 
í uns mts anbunuvy МәзртЁ a uur pau no Pj 
assam pt مم مدو‎ d wanzxurivus on э anus niaz opp 


Aio pp yy prp узу пиги әрьдү әшпрәриә Qo. 


. nauk 24002 aigaqvy y-pn]]t Suar jawed, гә au ooun suwy 
ма 29 тәрош пэ LJ jLLIMoN anumtaa үпү 1% eoe] aqua 
әп -аишдюаз}2 ov пота 3d opp wa وہس‎ 1wvj433x2 
€] Jap Wey vun UANGA eux nqvzvout và juaasasua ous 
14407 err ҮПҮ пә quo APY 99јилоэу wits лааз. xy juaduo 
mb ەھ‎ June و نند‎ тү Jy jnquapued mb 
тесир ины езе унн ет жаапузр тыгу nv 5 
144-9) -3uornunvu] aC . vw 
T$ этиңе ari] mbue) amare err] jo), уу epa 
nura) лә). трци werpurT.vntgexs зә] Q 
m \шухә "vurumS vo. VIX vun), oq ribu taxa 5] 
e OE a V. HY е ed TOOT viaa: gs 
owdvjy учугу anbos oupa? ouy vip?) ; rp) vjesad 
219909 әәә _ dnasnboo euiddvjy диз4хә arsed) sano vuja ү 
„ану om oqojJip JYY] van э vag urua] gren 
2 pandere jur. 3 чту r JY ru. јә vam 
worm “Py ‚ант مداه چ‎ ULL VUO 2g . [2211492 ууа). }ә2114о2 
SUA, Joao? PW. 202-102 ING). farranify ja uo: jonr 
. итий] a24014211 јиәјуч umung. agr ri 2 Logie ие}огоры J 
وکا مدر‎ aus пт remo, equam مج‎ vy aj ٥٠ دل ردو‎ aj 


umo Aj omm Gael buv ULIqVI uM), ay гәшзилиухә 
muswnyaap n7) ,eayodo? jauuo jac] o2 iuto perd ә 
wu. уыз JY? gund инш] Jof 2 jeune wax ] 
:  пазодшоә uem Jnatjodes JONAJ ә nayjodiuc? uny) 
,J9-947» Liga азиодоэ xvm. LITT IG г зиз. тиз} 
— тытуу pom. UNYI штуу e 
Ју Juan jnaut fare o] Jot] voran mum түп) 
из adArul anb junu +P we» frye) Әиләа. ә ا‎ 
шташәшйдызтү. aura uct ъз оруш porywy 
nagri cine ajru nam napy. азун таруу чп 
ا‎ T, туу assis! wz 
dj; pr ingd qn eoe] sponta apru veren qT) 
Эшлә] ادر‎ apia uses gry 3 YAY MIA en nayfode? 
„xin an vg vund) nvaprdeud] сыазихә parry TY, auode) 
yp mbjnud uue 313 Y« en nissuady, srpu 237 


А ў Jp p ame aduana yawra yy A41 mi ↄvuponb 


чоту) шетаа. دماح‎ axe د روه‎ 3947 4d nJ waaa тү таг 
Jno] apuæui diy aru wang ingame, npuvepdpy j 
By veces чины justieg van 3 DPT nv purum] V 
mpeuonvpax тү amb: ux haa? yy “has vjdi y лиз nbosepY 


sual دە‎ vyd) . دوسا اریہ‎ дичәп зп 4? зипДуетьй» 
yif ددد‎ п]өыздү..[шә]озәллзп ры 24у нез 
“AMD ys nam apun 3 төгү. Spin дашәпш; waist 
snb гөп JdvT узуп Yan ny ngu] aman o di 46] 
0 ра DON. эззззшә کج‎ oporu وهم د‎ | э чиз. 
ad ту ыруга, 25321449 2i ejoa d пә jamad np ул} 
spuna iyd tuu nr пјтуүү.ә spun u2 awn 
EWW teme mia apey va Jo juroj er aspe N 


. soudr 2: youase 92У -14940)ар эр4 дірчаш пру та) 


TOY 1) 4j] nnn шәле sin pr 221doad- рч 
nagn ppAouuce vjna Yat ‘Tug enbxo ngo sc] 


 Jldngdyry ana jd: iyo aua yea депу 


«hax gne] niowhy navqa24:n40] ]X914:93120dJ2Q 

, Jin ponb arxa teqe -oun ouw д4 

won ы] етш aap ‘op 132202 WHO] ‘XX jite ојоигэ 

ovu: рти ыә4ддәр ‘VI OP ain2] „1ә 2174 y UO лә JOA 
Fung. unita A ap NULL pal دہ ورود عه |د‎ umup q 

(yap nape mlre raay 

Jy du ә, заи inb glop абло axx ure aud «x x FAX pore 

od aj DOT N-ahof aspigoususs sgn. opr? одо] /э9ф]етЬ атша} 


RPT mq nmrendi ахои) au tee ato sauaina 
exunagey un inau aowngan wen тузу diy spusdyn 
panies wo quem jv pisa Dl mias! mpuesppe:bj^ ange 
uianayd eiajodo apunpy-nezasre mgr sun S 
اا‎ vopod p لد دده‎ vani ddo pamon 
prttomb apata aud avr] unpuy aird heana) vyro 
те юр ышын э'зрчәзләфуп тыз дар sj m 
Nea apd Satta pitamon Meng; Tune ита 


“vulnog vu3uaduad ag 20 mi 
tans aad. 3205. m paid un. mp farted 


е و‎ e | gums as ig? а ке айхай! ЖЫ S 
. qua 210702 39 лүш әчо за. 


BL AL 


жазшпарр vunn n2 eva] anbory, шиха. 
: dus aunj u anb Turm VU raus р 3uc132util I 





DYUT)ISUI JU OLDULL wu3pun4o3 ә] 
PT) iq. ”جمد‎ ann] mig uuagap пило? 
LE aS УШУЛ ды! ыыы ы û Gat AE 
prusxipd эу — Puiunye 24012741 NY ni3uenri I 
E pumos 2t011u11 iyn 3 ay 
; و‎ 3932 tayog — auy p 
| 


86 


` рое iege onera epp gren] тра musing miir. w 
‚ кобо dons sort wee атт «penny arf van Уй} 
фирер 2 MSs pug art дт йр pore ирип 
тујробра ffon -opipuve эзы] .کول‎ LTP po jijian 29 
Joepeaj argo miena rpa de anb pax] уру] irl moe] тыш, 

2 Vae Joao be. 12149 tu orl ты упфаий se) -UVI jn 
MN Vai essed аин] dri oj Sua rua}. jyan aj unam 
emay еә амаи via joosu 3-uy was С] 

"Fuad, y 3»? 4Q Xov жи. 
ма frr ишпе pany’. vin sp nari 2 рч vnb, 

Sem] sabres a mb apr "egy v] nz rui pasu "пі 

apa змій [тиед don әәиор داد‎ enTuiajy nuud 

ما sun) vr npa ашау jessy‏ ل 

E омбори, Jn 217/9 wmm praniu aa ° d 
umbas pope vund йуу хип sene jase ap эмонат soup asn 
P ejay. vy ‚тззшы4-аалш;р mj bjmaan учти 
т] тич рпа ариләр зарару 247) y Youu даззшршә@ 
опа чачтуу Sp spa aie ауы i | 
ted tudpr'sxtoqry cpowonk vq2v] acean su payee 
"vum § epee Tuum] vira] ao ттд: ортац vua јтт ) 


TUUN] Mu epnaasio pup oprogr јез: ido 
Jitevenj “этчу шш sw purdd qnudr ovd 11242], 
ITT IPT PPRP prar лутт 2 jmaaz jn 
ndv) DA X gad pas [шә map + Ja Vis tart) 
eo. vit npowpcenk nim ‘bonk nar] aj 5aidvo nove 
А xg nul gind sry чарта usa war ay vun y 
un] lamas - TA.poatyd дилуи agg Jo‘ uN aur 
“i app 1د‎ bnejmn3-opnai pes ил #ишийтуо J 
nuunjo⸗ چ‎ 29022 Jngaund — azruun]0? 
әм» fia pias uo دچ‎ эана jage pny 7T |j 
naso onere دد" م اال‎ prs? Aipywp ил 
изә Лә epnai Jrd ума Puno уша u pna) 
Jute jnjam konb asf unarj-ruumos qd. anf эли) 
чети: xana لبد‎ n una A nap EY sutpnaaamr fr] 
^w. ation Giard Jie y run Jn by jazd [әз pepin 
утә вүпаззүзп ahpa pun sunand spi ayy apu 
„зә Vase), 2391114 уч уту jyypnaxap avd wx 3? 
i APP у Puta) 09 Aro una ard viaa. — АТЛЫ d 
.emiuiijvq ag .maemappqdureerd pres] ¢ ¢ 
i atop us djpr йуп тызшаўы}ы vnb.om n озыаймү که‎ 


по pap ae 247p yy Anuas mq Mojo? 
Jara ty n: E MOM, уретра 
-zanmim d 31442] уху: eio сал Suga o 

(0 POOK UNLAS om vaa ph quy pero шыл]. 
rU аш ағу өшү зл 2 jou oy оше 
omn аара argo jry татар HAA JE 2 „залау 
gij vbr san] . E souep айнар y -prian 

ма сылады ез ютфә? anay: талбыт oua nasa epu 9 

ре vale умі” inbyy --purpnsy/id) JP шр йуп guter 

-pjm anado um JN Aner winarun gna jua V 
uq „әштилидү 2G maps a vpusecd oy 
vpn amb visual ranja эю, d при] ‚фәр ә1ә4үд 
Jord уйга, у.Јыәтрпа јәа-ге ртр anaxiua gnb. auod 
end иы Warts Ургу? xd EN) 32uiy утип 


erd -dunpnssSicoy- aby шлш ш -urpnaijja4S nubi амап S И 


э пао прош pranby эро anb wu) 
‚„-А^ләўгр Leu, ا‎ уп nau yjnomb nua 
одну asuod мәд ушш] vie dry аләт ar 
p UNY заттуу Jmmád шәр азшт]-рчә(]. aaron ITA 
alarms i9 vnb ndisse mey op lyn njano аюы) 2 pura 


че] دس‎ bnggemb ooury. a1 wn diy jode qp 
тфу лә] nury dy буг snb ogunda зүзү-өцу 
‘талаш annus 2245р Auipnoui diy agri اماک رساد ل‎ 4 
. Jpg ruuab aj jnpuvevdd уйт} ушр орош os 
moby түру seq. aer ° 
Mopuajdj vrou us 3n qv nly n? 59202404 уп} 
nier dos anavoujucoui лән) zpgjedyyepewq garde 
mayer tye narua рй] anuna aimdus sium dej 
peg Visoje bjn exzvuadrq-opdeut 2 лүче] on зыш A 
„aun 39 . nata тиша drj ا‎ nau 
Jp aiandus me aierspunds juand apjnia ипар 
1woaxasng]pv-bjn ates 4p a. Jna dm Jnusye rue 
J'IPU Jr a u aun зулуп &/ эзуиәлуд Др idv] 
-algmnd ы Yiusojpe hjn pron әитахи Jio Pinua. a 


E als 140| ааъ spoon. ие] an suai wal] 


oe] nifrecyminaier ira пату ph onpa فلکت‎ amy 
ту?)силә-әр anj 34m] nd an aij إل رجام‎ suase 2 ^wadao 
Эшшл]ш nge матий ир] -әләпүпди: جل‎ e 
pY epo ounel on une jipuapd§. amane ул zeq Jr 
ud onbo ز77۵ ددان‎ ٣ эипзоү nae | pu: am 


«тр sarmo 19 ue pb andiorr yio np-bn-yjngae 
agenda эүмбүүынай anser ugpounqgre лларит 
VIN Руни] jnasusem оу-әытпахи fitouinp ушшә, y JO 
513530 “aoo pd риту ny ism mow 
c ерәјтјјыәтеп aazpunjn2- rre navjjue)-prp vy sy 
uod nan ouurj ugg -tjnoizv? шприљја wn qr joe sas W 
99TY SIV 30 
ритм шг]: штриар wmipunus jem + игитдүү. xxx 
MALT OLL OLLI} mg rv. зимо) нјо -avu сл222уио к) 
‚узуш yuo دد‎ zn у у- us240] c2 pune? 
Prey uav wn). ура on va] : uae joo puyat 
Dung vp; ze чәртушыаиш gp. иәшулұ әрит zie 
usa рити Jnd Juagrr]en uanganb nsojn use} оп 
294). -әишипје цәшлшдү „тазризәиз 3i anus rinb 

-Әләрчәоотуј әјәр азот) nIyyYuovan BY spa, uur] 

m? шдилщ#.„пззәгршоэә;у AT» uc? 32uep-Jvunadus auody 
open jugo vun 32d ыал iji aup ana 
поши зит suey ут аге Tur punu puusa V 

Aya тапу uo} ou] Vieux орешог) 

„Апат of ‘binge onb wavouu} лати panu ал Usui 


ajou AAAI Ls b Las 3:43] 


“Nay :Хтзжтуц; umaviy asus sod Bay wy 
Bija vpunu sped so ариз ed. cian wc ry 
died: пуу әшәл4ду тущ vibuodJ onFuia. sufa 
PTA 3ucd amj svo nay ampus man: ms Үз $ 
Apod: Jot 9npuyy-vusov) эфа 2nbuss-vpunca 
wevibuod/y эпо Maun ay 3] aa 334211] و‎ nv 
amb]. auaSinp vo amio oz орчтш ouby my ura 
unus метол} хәт әт}. uaa [vus Levy ↄpuæ әризә Q 
Jj» Aoenarnb.bin VLIL] 01414417 ut vj uaa o d 
„азлрм% aby vp dusty ‘kjn pe onb. ipida vnbv vyp ҮП 
77 рч -эзкәйрр шә wiundy usaga шәә eI, 
. 51171] INCILVYAVN1 IQ 
.слпү шпә JT onb opeus co jJHansod әлабиза -uow 
بی سے‎ AIIN وري‎ fue. nod аага 2:427: v221] шә 
AJ ауа 3421107 өлтү 21) snb nauvnb nava 
e3X3 эше ртт) }4әттуфы? 222] Yun алта 34403]2 
spaced летаат ad arre werda osar -Juanon 344 
tof prautpungry yay unjngsp an jin en +6. rod изату 
IMU wy ]n «7 4o DUUME YY noipow uo JMI 
Jp? jurus rnv nnd qy алш] рәте Тт] aa 


87 


'99z Jo Hed ләззе] OY} pue ‘coz 
‘$97 s1e1deqgo pourejuoo әлец p[noA 1[ 
‘Tp jea Jo ed ләп oy} wor A[ueo[o 
ynd uveq sey әдә те[п8пеўзә1 281e] ү 
"Хив SI 05420 (p Jeo] JO yed 1o4o[ au], 


лих мәр ли + aun 
yb: p HIA }әзәәротр» nA X guy UNY ‘aa 
3 Taos ny unm uf y tpuarilu pain jsp 


puud sxeryusp add same ey juispuod voie] toad 
Jeary aden} Lodo sje plo vb naughty ләтә} 
qUqupdspuss sey alapit gvd anban yg 
wap меа зорь. uy npa тыту adodo arna] jv adam] 
wm ےلم ممل د‎ Jndo: uias j vnb سز‎ usang 
waar Bry Pen —— ouodut Quy) dlar 
e rev orp indo bran by ‘anu ope 
әшдтполаләр [реш әаиујиә ula u-242puod juado nad 
JnjarvuruvA3 3p: nam any: 1139 4v aun uae maun 
3 a2ut т murnb une murnb ju3r]on-bgar)J: apm a3 
ui Juorixtuuío»d runaSauv in»: nzvuoj ponbrv ndo 
gua2uonuny: add уу . ләнәти] amy этә] пама Sav y 
aqua Bry Јат ran, syed mJ уш) Yunja1u35 


"ре: vi4vnb VU IIA 2P1 J'i4vuop зәрил` Y422. 


Ny асле nV VIEL INA] Ard мл vo. rep ке 


arpa мору арпа: yfe pened X nb i өзү 


cadis jaojo 2272) jad әлү vansi” 
эзме. эй nary учуры ysy un jastd (] 
7" ~: 
Fey onbesponj авола 1 
,-9433e2uc» jared :ومد‎ тыә4п2 пм ل‎ 
зу плат: матэ gard vise y-tausksy rd ттр ео d 


. < mau uda 


‚жуу штјитаә Jrpuny ds eax aledn? aan epunn өрош en X 
. govt afta оп puni Iy. undd? س چت‎ opuxid apuns2 
: epufüsna зори many puan ррип}ш ve d :کډ پد‎ panbooy ышзу 
IPS Jounj niun nagri npuncypy, jede] parry Jus vk 
AGE paves аш n тит abdydy anp doy аруу риа әп 


вправ, nad npusSuuar A 4 оо 


apeupo ux 4] ът] auan qiu] ЕИ тил $ 
Uap ихуләропру x атр nuabsy алаг 
quas) NX up» + aun Ь ‚Р :чхәзәр 
стру TA дт) пулат азго q1 7$. Ј їр 

Varad nX upy эзил дт} 14dA2 дл 2 лао хади [ 


Vyul armes] vnbvqn) аләрио4 nlui iua Rav vind 
mhi n»: vaqr] am ıu Jun d J. od ivrade po 
уш) жшуәзиәәтр fyuy: vgemb vui ii$m mJ 
ayvd 2Jnyuop;Jiuapuod uwr داص د‎ ound эгүш оз. 

uabuy iuwo Jitepuod oqrnins nnd ununy әиш 


Pee Et | vidijn, aucudnaso: suy 
e aco npie рр үр Jnd үдә دده‎ epa. — 
r Рату ph miaa np aa [rd рл 
уат пүшүлбушд] ут элвуш4 рды 
чамаар ату snos padri aao? yan pris 
зург inb jas mj ‘uous шеле пә more aa u nana) 
Bah CE asi Sa LEL LES 
amay pipe ang nada gy рна] 

| J'querad J1 1749277907. апар Vana pepr 
gode jata pippe эмт vias ушм on ipm 
ny Ipupa vun әү? quand ram TF]. "ип 
"ыру, Jitona pj Мо ош am-on font x]. nuam? 
لد دە دال‎ охуу oanpy oid x змә inb геш омга јо 


тх рж мил 2 'aumrejb "USP лох: spb 
X WX Jatagpermop J „рчештурлил q7) qw 
pu reign 3432 3149nj Ç uui 1gpp -X + apt 
Tapun: 37 аит J pussalu чәр ПАХ sarap 
onp% т^ зыт) amo ít. Ain Jaropon 
uS MX apt wm am] adan y сәрі), ngapa 
24207 Jrpuod ен чәр UNI Xp DUA лым 
aor alengqey VARI ب‎ aonb vb J tpusrass мару 
х 229 4 LIN Sey xan adimg sun y zaf инд 
Ру 7x > un y ‘In uspop a = urd "DX uap% 
x + mY UIP пил; td Áo ра} INN UIQ 
OUS r TY UNS шору UN д Ltrs 
OM EUN HON PPP atopusdssiprpuod wiy 


[Conana avddvypy oua оз parejos 
suiyjou uriejuoo Asay} s? uomnonpoudoid 
sj ur poejiulo әле 6g O3 CE SaAvaT ] 

апу. хоби) amagna ant jynucmbos ШШ day uin) 
ә amYoursingis.t- сапр oxy our тәте) aio dec vary 
тту pny yyy nan an ина рә]пр,}мошт& sundry wo nis d 
pone ap Унд ол] уыл» 243 0u an ypo anum? amod ji 
Tam PTY J. q алү-ушпыүзтү-зү ou 
un Numa уар o tj ندرا‎ y papan ann] 
мәр у-у, aaa рәрујај IN. aarp әлошл Jy ms re 
азуы bonb nasum) . دمن جد‎ vaxijuo jndo srl. ее”? 


.2 majd asc] pues) 
Miny уша any. хаф] aavry hy x agp -mua¥ 
"m azvimo]u| vnb Mary әлытты ы vx. рәдәр ده‎ 
әр)? ртр syed утро 2042л gus unpu 


Ot 
ده‎ axi va add‘ninadiry Рахит) m pee 


Ju "eje . их]. le asap nape 
gy. 9 хроп ролка. исап vibe 
ui 249 أدج‎ WOU sort. ijv eoa зүү. ошл vx 
: ихламтіа npe vutun пру: чоәц na иу. imd ux 
ipee М лы id 
` 2ucdr$: nus. y saud рэ] лил]. ux рәтү. 
Top anejpade jen] AT лау n:jm on wr pipi 
npyaunmp nunu nye inc np nap. ADITUS 
puma tat] ^ — + pauu anb 10u ap de I 
„іе лошу nouruayy vnb aanbrpp зәиоа vpuma 
~ur xaxjodqnj- штјпай туй Jauade 22 xax qax aqdi] 
uei out іои IN‘ Ppp UF рио туут} зд 
шәп}. пал} nre argon nuyjopou njnad 2ausqv oad 
л орта jauda. хтс4пу jouod ip ao] — 
Ta Ja] pos 2 juna maqoasope bya mo] Jmpres 
ay ajudy4 сылу. > abge» пу iG, oui ganb 
vad Ano y pm? vnby my). amb jnaxz Tum? 
ana nb dij nurus yy ocnbeap nv aun] vin 
Lio. гта vL 9 LLL qT Ign vnbrui шә anje N 
әт souy my шыриухәтү. Nupa my: anb 


oy TC ambe nao aumnp ve 227 тиро 
yin [repormm jumqdjos nipt oper m (Û 
Maid oíigoedue 
«Готи e1jjodiwo» ә argy- lap pss 
мору ammqan pou Jor ga suspen axq,d 2) 
"ira тр jonp 3ax3uapyoaxurwruiq copa ортиш 
„Јечой say Yq. 924 viuo јерә ры ve рупи 
сетне cran ape тись 
exe ng giy udi pan en peng puc 
vro ja] 3 реа. тұ omo) ,magtodj-11x -sadru 
oo 2 за. pat pd тих [rq njw- 
А 1:45] nj aad A» jim] . х], 1 39 Fup asp) аш 
А перса 11V] 190 gard punua д]0 + алле 
3u131149423- 12/0). д 32 11121142422. 12]0 тү ошјодшо ) 
‘r+ joplosuorep turuga 1210. maf г c3 mp jet d 
CHA [ OW prom oim Ppap]: [ngos 
mb apum ar ojo) ^L пшрд} yud Duur 


реј Jud suL pte pro tei amis oy 1 ттд Er 


mid n]: 147] 9) fipunw sadry J 9 эг adr 


ood wo) ſouæu⸗p ти4пафори&оуксрү. nian 
-ady jene] xicotzjodwen, Jie naa owsjodes ag H 
ounmly. nipoiqyy -o1uoauu fou orab nause 
-9uaaxjodona очот]: jouo “purp цоца4,А? Јечтәј 
dau aay mw lan) Mofpunt opyx Mpui 
etajod uo), шоахыЁпд rama prunpap otssjoduyo O) 


. Sarpy UMNO une quod way fap 
dr] joe атт opel wuare up raa add pg 


: umor njdua pani 3uc1ujode» 134009: ngom epusj 


тои : [гчо4шог) . Tut urjdı pojoud ppidvjop эч yd 

-nopari p? Wjuo⸗ dy uai uvas 274 jod 

. wvurpy 7140 Yd Jopasuyy Jua 0327, ofdiury 
Jeuoddr әч®]-әзштрәр 2uctaijodos umasoorl unqw + 
7v» рио4фшо”). -JAI PUDU уыс une] рәдәр орошот b 


. Ausvaiqnpul J220qvjy- олти с pimo oiuæui 
———— ала Атам 
чо» vinb armour jouipav? pex vjop J janon ign 
Jamu xn qur tunpan jupo grumo adh 


auwgrg mpr] FLU dnjepyvuasc yd: | gagnow d 
an vuv] mean di py ni vare nue? ty vuo хау 
dnpy Jadoo jusqu dipp- oros m раба iun] роса. 
мозу [рулу pSurage “ing ta Un? Wy uoyy jamg 2uo 
очо пу vaas змәдоду тылләчА anrpx уп. joa Jia 
(абалуу pruune: poy jpunad'orpouuyg митот). ui 
ej odo ved рш jum ру NY әче. 117 Noah 
M? j240433M- Ip Tarn ema. N TONGI fila aq. 
od [рчдызшү. Jopurubndscs jamupy jype ошуойшо С 


. . ALN }әзииарру ә роллар vodu 
Jedy jus dos, ә fpad, Joy “ataad juanSund 
Р aaan jnjodery: азуы дәл: fIIo ур:штч vuo 
JUA зға fod. ate ртата -vpu vago үш () 
Ch $5 cma. яи tauguad мт 15 nav тапу 
. 1+ C jrmjexo тәр) 1 + oap). f vpinby a1 
‘TG mm piangdmg 4-35 ъалриоэтицәу rivuysj 
27 14 piak рф ч +зитмой әр. 11 + aganna 
w pepeg esyt U o танау 
dg adve .1: 47] Anqdm/xo orujoduso? гү!&д] 


cv 


.149чізцо? ауофдъз}о4оз vd: ип „үну nk 

Anus әия anb ving wydy.asesn quorajode 
мон up?) jojnqua. on азби. 24300 arr пуй ays А, 
Тего apuna u эл cugm ларе охозш жебе © 


Jrnaiscsp Яп] zy parry janju onua wine] 9 
ў nquapuod mba vuiſas · iuojojos · шаттл 4nqdm f 
211112 pubi 3uo1110do» улрошх2-зтЬ vafe] V diy 


ba 


zi 


'014023.1-m» CUO Av us OLxouul Jussa wg [иә] 


TAES] 1779 090% лиот. 1 PIG Jis 
Sp acy py оләајх NPN- L PHS) 
Lp uur pe. $1-g7]9j )орзззгилүу. 51 qn 

van vpunu mm уылц4үп. im: gnoj Sep23 г. 

Jer: 45 1+ iw, Jn 2 pra re mojue) 
„у= ayn]. pump ai S 

, 241100 wad] anb ay 3g. -Dapa 


S 


‘[pasioxe uəəq sey py Jeo[ jo uonaod y] 


89 


_prianip Juosoa:warumdpp жиып rrur it припш uti 
‚ ل مدر‎ sist jani 
јелу zon qn dye tbjn-mbeazpy-onou ogromnu jruod.eusg 
„у праек paoyg لز‎ утаа jearpunu зиду jajo 
Apu. 922uud әл onau p aait- эурит ш алда. 
JULI . + ripuna UT VL? apap: 11.47] oan nv 
anong: MIL: fj] jiov]n2u quiet oo. م‎ nj sputoQ area ijoi oa 
aunpy-. oro ydi axojoniaid ور‎ vunn mayumj2 djnpconb 
mbo mpura; gd purgo uca летата wun m 
-әтЪозәрду уаялтызихә oaynn әр VIPLIA эпо} әш spuio d 
. 9uuvdno nana iiu nj }2ыә4от{ a149nj ралоо puan тү n ) 
jouo 29 110] e» yuan хә RUP орт? оэоуил әртил зік 
P Mdoo 9ucixoj ue ata227102 TOYS THY 3uondnjues Jo d 
amara]? joy уй дәйор jirg vai 1). puodai nisazy jna 
mp jap posoj 3pjos 2ucdv peo ичти mun nii aq ° d 
„ертш fruodasy. Jao jojdi рта, итш зат vf ap aeo Фл) 
oxrunap-ou oho rna uiu тиль gputaQ jruodas pom or 
„unon uo ur ve ip vy dts 20385 pb povinau Jato) -] 
umary odios ij? 
dquojjxo vmb run) ad jusquarl е]? 14249 тушот nz v] 


сате) uwy» Pee] PRA qyr 2d» ay [njn4 duce. 
Mh dole рео оилани vs RT n 
MO Tarn оору respon janbasop vtjr Ta wpe уб 
эсеб suodry- 11-19 namo dj rii Turvusap міру татил 
odia primum y 1-220d sore spy ум aired asouns yen zpy 
JTF pad sepia many prem рны. vara prj 
лызаламә):әләтал gum emppy ara prize} یمتا‎ М диа шә 
NJANI]. опр rui riu oun 024218 отыл ورنوم عند‎ iun лаа. 
wo Tutus одшт 3uvij verra U] A amd giornu oyum ny 
“Поле taie spat icant дјево шрот рө 
vuy. 1-334vd әлотүшәр -11 -jard 2400112 moma avissp Anj 
aapa an varus pumati неу A i поје 
` .517УТЛ7 011150400) myama 
aper enbui nisestowy onb ap [o] pj4mrput ajru jnagns ма у 
.оәјты apd] ag. yer jnuspesd әри mbé Јтизра4 y1 jnjnj 
172m уунэ зүү тт nq. fiu ا‎ jam dde] 
3amvjpndv]aQ eme гий n2 утә) ИШ? 


E prepari уне adu. оо naonpy узо] jjospdu aye N 


тч 


-O1d W170 361c2Y13Q 
әрош pj usann usg4o14d wap? د‎ pop pubs oy vg att Tun 


б wnrpevd raund уу ue enqa am) eo nba mmia азза av s 
genes өнө] очор jun nnn vanj] -Si gn up T+ 
rijg NU deer o9 2A + раб лт чер ти + 
лера уеде narra? ain weg 
а GAC a A anaa diaaa ууа uan эй T 

£51940] OD 101] gifs 2 д Ju nesna ду жуу 
prion sag x; зу роти Д 
„ән bx woigayy owu, , 
-Xaj ay ورال‎ лт + Uigexayd рола ш 14244 امیر‎ эш] | 
NIS AN 1 2:М:[1 
, Joma jop jenbeorpy- n1: 2^ AMeq uud розаш чып MAGA І. 


‚Учтуу ошзы: 1 gap jon bosapz9- ni + эйе} enit dae тр I 
ND плош vp yan papt jonbeepp- + nad ASE aua. iss. r. 


зрел iar imar uja unpre лә {үс о oa edas | 
„орош ony wiry  angyepd bey. І 
— Jr I 11 0p d город. iuan 
auque 332340411, зрипш рыу UNY UT APY uq naa oa T. 
iumd Lisa oU] ‚рәме uur -j gandimm Judy $ 
ae а жет] .. тшдак sau qd]nj у ۵مد‎ puru X 
cya y uai. -passvd usneasoqy) 1 -32vd tage N 
‚Үш? onijodu2) 1113) qama jd т. е uon JA] 
B uiqaiunjd ir аер «ep X) 21-1-6204 шотуп], 1. азоті youre Ы 
312] левага даана umr uu). Јалу UY ] 
Ww? 1 FUG Opoq ошта otia UAR мол. puna 
| akrd uur" Vip wasp 214xd ишү vuui2-1-224vd мшу, 
.emyjedu o? при 


ERIT Jarpaod jonbosep y "4n 4d nj штэ 
onorl ogon ut {тио&ш оэ putea joivjepyy wos) wa 
ga Jaa жу tjo] am qum]À туй јето јатма 
oop anergy эшилет p oneud opi vah pad 

ТМ diy osaan Joga juassingy pgri juega awaa- 
7 han 257 зало oot 21e jrms jonah eot nd jano Û 
„ору уста ачу. aas arp afer j nay eue үр 
JEJAI oa [ni دس س ریو‎ 4- x ks ua: 1-5 иштүү), 
| T tidu adic. teasd sgund-1 asand jc jim [> 
1.75 NM vu snaking nugae purusa amb 
dro SEY y Uupo yorig aiii iiscwisop датах" 
[емна ларе: pes rni jaama viso ое 1 уызы: ^7 
TA оша BE 2 BUND AY: he] purus рү, ез pode? vadja у 
bobbi (bda? аль. pug ајыја van ura 
бзш eda e aud مدب کا‎ Janjatjog vusavxa د‎ 2/922 
У Јын Aap СК 204 mpa on npuenSuince V. 
: Leu TED ABUL ics шпірәшә ү uae 
“Layout isum i oop Noda vixisse pra езән 
1: jojydun 11/5 өзә) озоор y OILY OGIA ушо жахїшо ) 
0 mg] -әрнәв y 22002 оруш А]) ; f11:93 arpiumq 
| -samo oidu: иф] әүзипн]дәәзәозәр poi] 11:47 2 
: зыл] жио sadry. Jpn ута nani yop jrasdnj ті 
ајр: asaos adip еррор атн ofjid eade IN 


AP umnasdoj 1n cv 


242] xxt] n4 Pe oauvumaiQ ose p22- 2 penuul Juodas 


puju ur go} deno jq 1149] эчү].‏ ل 
Steam ратат 1+ adr V Lenora vip Joa‏ 
mnuaj тахар ao Нә jaan naga A S‏ 
„JT L4]? YIu oti Jua‏ 
ози] -rmy ози‏ 1ا1 . . 
4 زد مدا Juasuoyg‏ نچ uo‏ ھ mag wy mur‏ 
"anus PY vana ver уш) To јет ә p uasna 2404‏ 
Mey ap viam) те) nata navi nva naógeg Eo‏ 
ы OLIO тә 9n] nd njdp zep Er чеп‏ 
уц niso: ninp ппу: jind yoa amam, om‏ 
H енелер mb 7w443444 jnior afr jnpunioy. ето‏ 
prenon phd napa vna] 24onqitil o jnod h sogn‏ 
,urmaxonjag авии уо илёүд упрчпао4-) упат‏ 
„решта еу ТР ЧИРИ nad ASZ‏ 
1uY1a443VV us IY: Uasogas}a пту жиштштшпај э: тэп‏ . 
“Whig ve тшдш Une Tv omm] зү: viu() . ‘THN‏ 
Xi nh op vago wd] уику jadeiqaa 59‏ 2 
anvon phd sous vin ynb ~punios mdy wag ny YHA‏ 
poured ууч mjnj en "Jr 33319 ошым eid uid‏ لامد سام دو 
Ui 149 4014] . AIK уч: J14014d 3 10 тиса. naacado]‏ 
ipo prod i. vT nada] ү. vinea этү. nyvunna-‏ 
ny ‘Tq vf Sn feu. 1921) 2297100 19 771 Wid,‏ 
ој: spuraoa V тили. WIAD эү] Jisatnsbroign ne owu‏ 
Junpnuyy urd jmum 3 v4424 sour 01222. дүп}‏ 
mv үзүү: aria 4ema ә үтү, . Lorry an рүш)‏ 


gene rmn nani jj TY 4 TEH музо 
совр ou шабу урип mad A Sax: wives "x 
gno nrp пус ua pio? отс urged эте pred ү 
Ma pibe ош4зр joi] Tur jong vpu URL vo. 
ишш via UX [oan sum]: mt = аеш umumu 
рту ратил ро س کم‎ огрәзәр чарг). novus 
Ar pou whiz -S 1117:jvoar pnd pide ро 
«э. 1979 nn aj `1 37] STBY Juowy 1 зәр Vuna 
uum), nz groiznj4od Jrunan]y- ux puny I+ mN 
Junad nj Up Ty: 93777] ‚оу вио4оә „апу onajoduo "^j 
diy on odwuo) 
. xıd апәу onyodo уу: ]9ш2] iuti 0214] 21491] mq та. 
A олхилшттаз4 одур grynu Quodas-wixiwo» nunu 
шо ризаи | "vari app fax uf opuisp -ua 
ounje vp тщ() ‚1-44 хала ar уша jd] 
Jord visura cvs jaa agy јод g'ri 
pop nua Anroon onboa] . jnpunaas jmd ajiz 112 
Jpn en, aonaj ә. jnjjid jj» Јоши juaqvd jasorof 
утта э FN ^p? up naxgjouinh ITY uorm] 
d этү. AV] ca "y yenjrgoy 17x] р 11190) 
Seay apu س مدت ازل“‎ эу лд Y jadra 
Jijes»d JOQ пт YEN Тәре aunpugoxx put 
жд nma gunpo anoman уша) хошал jy) 


pers Lir] vipuvuaum) 7v тиыритхәуу 
-uuv куххо iy. UVIPpT? NTT: wp пж 


vv 


90 


oja орто аала честитао ушып m уме‏ .ورال 
Max wang айза. | 3, 1 + waao9-1- 47] әрыля жые D‏ | 
pin jmp us un . вугор wu AFF‏ , 
pouod-casain «рта tfoucdery-aansnd pd vuria ‚тә оыыдш‏ . 
из jaa] 11-doj чирий 14 чытүтшиз ter spam uo. T‏ 
[ал jmperd rendpo mune ix j шю-талафутрошрү- onl‏ | 
Jouodasre jes (uso чама. 14 UVTI. + арылт xg LL‏ 5 
JU m jmpadar геч" рр rs jede” y'esuam ofmus‏ 
jauodosy иал алаа аита VULLA NI Jiu озу‏ 
orate wu] JU3d рәге -14 алац uivqvuu J‏ ` 
ری [ripevd up. — of ады,‏ , 
Jr ease spy 29470 pucdy-calain oju faucdaty‏ 
Jopa алаа. -1 5 пыл. od 14 [nera] 1 4 uLsvgvuus C)‏ 
oiaſed iac? утру ay sa pndv зрео азеибу рат).‏ 
І Фәиер-пр&-әуојрч Catan opnur puoda xá uo 771143.‏ 
Aag YA 104) 13 3077] puomia 1^4 ULergvuut С)‏ 
MIELE Gin qvuan jmpurd ap pepe venjepy:aexrum d poo‏ 
wun jaojuao » iasa viag 1:37] uouvinb - 11:37] uim 1.9]‏ 
ттш ATI 0204) 11:47] 012202 4127] 34494 1:97] UY u us 9‏ | 
pHo: MET QV. пр urd j rial]‏ 


. uzjojrv јачо 4 viywund|x; 
VULT то VAN IMO азыл VQ ‘T+ FRO -I 5 мыло 
T у T3142 1ugumvaqnyr? gland 24.1.41] uourm Y) 
. ba] ua. fpr pucdabyarund tip vurn DI [әэрш : 
1009 VALLI vut) 11-31] 9470 T$ unag- ўд чочуп р 
. aN r ио ayn] ph'wendyp vumm , 
Pug aax). puutsp- 7] ura usd. $) uouvm () 
‚ ood? YI 271-97) usymiuyd.}-qy чошутЬ 1.35. u1]n l. 
„Врил jmpuvg - 14 uóuvrmb.L, uio л = мәт Г 
s] T onmag сафаи ni + woe "ү 
.оъчјодшог үзүү ue. -ngo?1j.o2uoq.. шә] 
oper речо ‚әр nax rus vp әз. үзедә aair 
994 Vise зун 1.47 inurmb. r {л vn jrpunet эм 
л чып] T | ayediund иыүфғиилә 1: $n we" D 
SAIONYISMTY пло оошо в 
' pt ouod езш vpidax пру ur теза. тшо ox ЇЇ 
an uno. изфзма]4. 1:35 uuvqvuui) 11-99] ma] 
| SRIONV] anda 
Jauodo49 22d xp pax -vuLin 3xxiugn 22u00. ganheosa t 
. o2 FPD OUVI PL undsazy VULIN vnv] 


6Y 


senpi nno r ^u {uur | jugaasueg - х- дл vaxund| 
хә унып пә niqvorvoul -ә2 ишь 042. зир IHY: 1A Шә 
SPT) IAS мири 3^ —- opmsan OVAS з] зүпәшыв A. 


( i O11ip04 o2 VI Apre puoda эч dg avunja sauce ләшзмоә 


dnj zj mp о]аәзмтјиј чела. чыт{унзә m ux. »jdi 
nao] -vuran ih anum 324vd Y spun ppT vuo отой 
oqv12ui jumboo AX: 8] vaixwundjx2 runga- 
тр ед 
л зили шзылзүлтү-1 4 имтфтиигу. 144p раја ә пела. 
Ld] 21 ase иштоосу 1.9 чызгәэо у-ү uaa 222: WN 
noriu Mj odo? VI] V, axsjonbuid au0e_aye/pyau 


III. OHIO LULA 2a 


o dan gpuiag- олла п 2u3q qop ултра quotes 
wp jemu: ng amd ode {ыз as pan awa wg do 
a эәиор nusnjur рио тайәоз 2u94 notudur v9 
Jesum] 34u)4 vpunu уо әш} vun], реу 
arr quouxiuer arp јәпроә @purag. praca 12262 
23umj» гәшор jv 14 vorvo Fulinul ynyrppy PN 
392. 714231 24) · y32092p уиып соти; ogra ul mnawan 
CURES: оли оуоәзитүцү Yun үүдзи1 Tgr и әјани 


nata 2a pu4mJ [Pon busman rad un, y: 2-9] شا چچ‎ 


"арб иал) аир Дај ату] 9и401220294 .1 97] 22r 
11442 prpojus mb russe monas A Ingy manusa 12349] СУ 
А Oped uu o7 THY „ajy von usan MANS Us oo IY vy изә 
NPT SH иштии) 34 jada Jrtonvded toy тух 3 
(OnajOdiu c үү -14e35jex vo» 
-9u94741 145 u لاح‎ згу) NPI -t у Ulivqruur 7) 
лит ena otic) 
. ورا‎ — 
mpeg einge] MT] 1+ oun ece акак a! 
олиә]-әшә{-«азшеп4р‹ә тишти әпроә massa ард узт С 
n ambe me voor B= 01200030770] °1 + OLIS 1 4 uLivgruut " 
‚ 4nuucd шо -d2122d| иер oder Malte py 
NAUOZ LIIE uim УЧ yop auod vax1weo 
Yio з 1:9] vana gup uid ryd -arjan uid saucpy 
seated visae ати дәиор-мохмшп4рхә rum m ә vpuenboo anb 
` camo 3 Yan] X349] · + ULivqruur appr оыгслошит 
د1ل‎ ne07 1:37] raaa na Фал загјо4оо dnjan 
"euodvj n 12010-90009 Y13T Tg - u2Ur qui 9uod y 1 gy] 
2 naxejuous dnjan quodyjx2yooun [3401 porma eun S 


| 8v 
`лацод игу ULE VT лийтрап guod 


— 7 хә namn aun. auspirujan чәштуүјш auod 3 amd 


140) +15, UtZvqvUUT). 1+ VIATLY] 1: 9] 1224399 punus ua а 
TOLOZIUuIM2uo ULITIZ Y appien upyvunun pasa 
137 usud. 1.9] ишудтиш) 1 + nuud читле T. 
„И40]02 raua? Wlan z Y entire 
amor] Arp pop top jaa егин. sus] шу v.g] 


220-2201 dng apur- vun arp -adapunjt aaa, uj ns 


шоу. + 922222. ату: ni gep ura semundja unm 
«йе ap]. Jg Jona 2er pas ша wax many: aijn] 
meum омкыоши cuum дуй Alp moiin asepsa r, dy 
гс gr] TE SULA 1151 = 022.12. ojoun то sarun dpo suun 
BS Ubivgruusy. б jpunusg Dafu ил>узпүу -1 + 1a 
unti u1q3144)4 JusppY-o15xsousts зап) 9402591 = oar m 
90,9 -r noua p ayoa au149r1431d m josp dy: oavmae uxo 
oannep vine 311-a] 1 4 eda әрт nado osx 
статор dr лу ety na ag -этүләш әү ej Y. 
UCUL ULAET YT Jean Jo) د ورل‎ 
nai[od wun эр Pusu] uty ado» onou 9[vnuiy raida. 
}Ушозў.1 + ээодоў }иәззш-әрре VPP фуу [Lax Yumu 
vnb anucyje» qey vuoroa fists 01434012141 quauo р H 


NI + э палр,йпрәу-әаоуу pun agavjo s«mmd-so.:1.37] 


Jo Tunjang. = этил} уимпштзезә OIA VIIV] эру "$8 
— an nife] 7719} *]4 4шәрэлиҗ woe surunsa u 
J” todo n njus Dore onou 9pmnuyy ‘ашабтрр 94027 juvmins 


- 


y. MN eadooco 3 nui paajodery oyreu: эрит}, Jr2v1meu faio] | 


^ MING ZINTTIW NIWALY] sese 
ated nnpow urinzy] HY ax» m$ ndy dnarumso uoa 
an bosey ufi oana umnon nqvezvowi j uaa upg aua. 
60] pup maman dp TUN uarp + шыту pnp + 
ULIEGVUUTD }идүрү 4A u2 3493-vixtit o2) IN > J12nvdvdy 
Tg] prep 240)g2pj9 1:47] cav nn. odin fonoa: nau 
nuno јә [әд oLrasouul рулар 3212 айыәзтертәзщ} no 
иәишлоўт]и1 taxyodalyy cXaxumd| -vurinut gpunfut запт тту 
аткар рч} 3n uzuyu auod озйә90-јуләу rarumd ти 
` атш аритрит; шахар dufan Joan} 2u0dvj ns parmu pase] 4 
32 min млр rb uezup мып}. шату] урод 
у ‘Tap -esorsadn} Aurian aor u1 jeucd;y- auat 
зр}әзиз]до jn nifon wd vun anp Pe enod ojm 
ut 3uodas [әр usq: Gard) элү Ап по o1tvasous 


LY 
-34 odur jiu o? WAY Ушып aja pur aqna. дио. 


e 
© 


s apo Mie mgpa prye е4АЎа cux 
pny ү унн: اند‎ фјәлоб by, ot] x n^. ft 10} 225-19) wa 
ofc o ut oumu +). napin virvj op dvi bop id 

ounxa néviney whey پر‎ vu Mna Jauoyuvia -+ I" 

madje 3iucutsp талошаш 222222119 эр‏ مد مسال 
wig Кии! Cr mm veio —‏ 
аалз etyupuk. atesa‏ د للد эч у‏ ام درد رد 

БОМ suorndumjjy ah ыт b рр | pusuS wus 

LJ noxa 24 v] pu yuodpy alu ax iro vu Kau) uy 
vifo no pel PV ә эшл 
— [ha ad IOTER у d 
А ^+” hda anj p punjja 1°“ Am3od vjusuiun wt 
an зыў oH мј JY npod we x32 wax ачит 
. ejoa qol Vanrv puns va»vi drj ap ҹәлд 
اا‎ adb لىلەد‎ ыЫзиуә athe جحد‎ Nstey nauoraao 
vabvqrjopubt- иыдәтзой 243444 tip op уыззашәшәә wand 
vpunj ab "Ano dT iSuvajuy u vyodsp орчЬ I Jod 
May ours rua opub ntu иги эо gerr pur la 
aa pny prod djosimjoasuvs- im у MoT ney d 


exis ww е}. درن‎ {аА нетш мә ab suat an 


— — 
vrauaS пішло тутро biqi jenn vnb л 
vuenmmooimpy suas ntjoudv) s mund umsonty 
озу mettus pieta P ied 6 0 
Матад палас? uopoooi1sun Hp du «14010 fraxius 
27-240» олоп nuuvdu| naximos uogos дцозип vo 
чазаа) na زد رددچ‎ naxiso 242: оиа amd 
Я ји nb  jouciaxisdo uo, UL o uaa wa] 
Mend ришу gada Jona Jury рушу 
uve jouoiaue do фаза ст шзиой4хә wat J194$2 4104 
Jursi j14241323C9 wnbuwnb jnunnjodxs vuos 
р ralem dis ушат naa, 14 UtYqYUUA).1-9J] PA О) 
SJUipuvd ua] — Desvuendjxo vum , lg 
Wena crx uoo) alas. v] °1 + aad 1:97] їп b 


иш 


ui 


А рыт ртр јетра 3, punases inja ns upo 
Jrprumesousy naris 01085 rein 12 dj suo 
` ancy stacy приод dt nj ajru nvjnuvin [5 
wii] , AAU rco упала. 
omaia Auuou Hedy: cams отон дүп 
“Puedes venia y sx ios ушу 4202 Leama, eats tr 
чейии иы. qy 0uodr 111-95] os, a 
XXX G] 909 Vjh Xa јәаазши:риалозәу aua [utei 
"vimm atoma pe jaos arg d. ous jaisa atten 
pp hda до»угрэшоо үрү juodas ray 
19° јиәод: zy mt ao). Mody опа Ias шерт} 


AS primy Joou лиа аут. иозууүеауа "ucuysn ТУ 


“PJ rp lr) na pan uy тыал киз. 1-39) rq 
vuur- 4 ULM рұрруру mbo 093p ign umaa- 
JY a passe dean әўуол. "14 прприо 4220156 pp 
ev» jvje» aq, dy punjia 1 jap jonpd وج سندددر‎ ta. 
PE ds пә naam Ju jaaasurg-11: pug anqna vasonó 


| PN san «just. 111 4 а ] 


SN ONY? —nyrmjop 3uop шә]еўау 


Уге equas ajnus fjjuoday. viuo دد ل‎ or. d 
` OMI] urtvg ruin nud fasza - јри owo - 
79704 0110):14 199113 buco waacy 314 игта у 

Anipurd ua О самы 

. کد‎ gj uade oo iuo -rutanus 94220990. ип + 
-DONELI 1a2] 14 1904) 1 2 gua) 14 19 mbuo» vaso | 


‚©рт 3) зоор moet gr carm apemesjouod шол. 


D mp oyy. mbun nasos jefe? av dy -urg 
^ nuu asset 14. Waray vase a хз» sso | 
Joapod риса 3] 20jopanep этүү jouodesy nasin упш 
BABS Uh WIND 7u14n1 WIPO n2y 342. viu -1 4 punu 7 
| покај ULV 71:97] IUO рш озздодәрладо [ 
Jrdijaod јтрих иза] ‚уузга. 
aoa wojofpv juodas oon ојутш г риод кахае у 
| "nua quepuod jmbar-mqarr] - uuvqvuum. uourr2- urm 1 
-djm x2 jnujed Ujo unana fnipuvd 37 
myonjep 22004. игәјојру риод -agaun 
орти Jouodazg-—exrisndjsco wuian no Jojo onmasomut 


P2242 vu Q) 11-6] ылу}. + uavqvuus) л-ру puma we О 


JHF кыс} траха з]. XX jna. aod auiunazqui ` 0% 


92 





А " ` —— — — 

dafs‏ ددم ال مر aby susp 24) weed‏ لعن سنت زیت دي 
esas элн Aj Arona yyy окуш YY as (-sunqruaias‏ مد 
puer зү уште py hupnuibuoj faui» mes sso рз]‏ 
*L-ajuiamaq vd sorvus YY es [| ůö‏ 


spo e ph unswerp menpa دد‎ mua] anapon fno 
Jéspoasfuoid тад و ووعد‎ marqjui-aspuus «pus vas 
mar на mame 2 ucajjaxvrp ^ ommus Р ep 
VILLA) u au sated vasas fou Sirpasthesoy уш љ A28 
مو موہ‎ алено sou vn) a2 aungruejas ramruale 
ued up А9 دادع‎ van juous саз 9 en vous РЬ up 4) 
wi p seq ajos arnb apne] Jouns mpi отш viij 
We [ endo nous ajpv viuvuaj2 uajvdei nassurvip 
JM душ » aung hq پە ددم د‎ vaju злос 
Jorm Ap sason] ا ا‎ Jv bo Arg рч) әр) 
PIX Gaps Johupe реча рен لاکز اول‎ jaa) 


«ы, 


а sys ч 000€ 3g тип] Jppdjn) ejus Gap adf : 


æ huu fibi dud Lind fuo Jobu pugn sou 
:|e3$ev esto^g ompqn) алтоо) ap wulepob nauim рез 
Af ato panjus jqum түмәр en jaga way +1709 
90: Juang دد‎ م٣‎ эм] jpu ожаап јар x دو لسر جمدل‎ 
oof سگ‎ Јен) x hsm ruin u toshund npud {ы әз q0) 
.01е506 30 purr) pv Jimjipe.o hemongjus эму] Anbau b 
nj od uon Jod o. 2170 v fag -œ -uv -aunmy vq pond 
مد‎ чайыт) тро dar vuspuod а )ددج‎ Janad) jejd a> narheo 
م‎ mrundjop odiv 1-4) оршпш vuun Japar 2 oS4 jms ous. - 
ajue "ases yea mp зшйзрүр joujap» ауто) Janphy m 


viz 


diw festos ao sestodesn sor id. moih Jojjo pus 
-»p-9-euedv! ^» epuray auahipp Jexjuno2 Sede pb #24 J^ 
wad) Jasa سالاق‎ june». vin viprusp aeo sti) مدمه‎ 
eed jaja v» nunus unje» mjouans w tsh ase) рипы 
wd 222) name ov — аз +в unie aua op 
umus 1)ot4s3 A thy ata v) ouyodoo ex pus P'e pT урба 
эз} зр ssn} vases d ap » irdan س رگ‎ eipuacus asIa 
we passen) ме ano] apua Бәр ارسیت‎ м» musonf 
ae munj uo} Used vd wavy pula qr Аер) 


-2394]wous09 any nub. indue (3349324023148 vutusvid prx pe^ 


Јелјәмај Jre» Joanusp этиле} Jpussus pui уем‏ دندز 
wre pimp. аарыы. ndv spun moj fanunp лә andis‏ 
لوناس an nevis Mouw‏ هدیو Sav]‏ 
ah» meque Juss a Jair задә sow) pours equ pubs‏ 
durus Justus onm‏ رسو 
чечери |‏ ەر دال Malin advo ә Ь Owns vuy e auaf vypadure.‏ 
vjdi» Jvep : Jaxawd imn iaa v wun smurd vpunus vut [imn]‏ 


naqdin æ min uz Sov x2 u ا ہام الل‎ uLevguuress> onalod wo | 


ven ubey wun qmd n Jaxavd was ‚А 'owofipuaaq ouyede чэм 
min puunsop [ыйа] لج‎ nuufur y тыз OY ann) goua чо} 
حه هه‎ mous unos سه‎ arn ny v امامل‎ 2Y Jammer 
asand مدل له‎ Јајо ns umb. ijv) uia чорео evo An]? 


, VAN 128 houna uan b jonoja nd foo. 
рече р.» ber Knees mbes fags’ apg 
Paen + upea Jogan awad sauss 
i casina ate] vun үзүлө ەمەل ج‎ Su as ango 
(8 9 Y A. Soms دد ەزم‎ ngazd Jasnu 

ud Joma) pagaue 
we f јај g” vsbo лә әэмойт}тэ hajun оэ æ Jeppa avj cou 
ep aqm pama she gud msn венер 
oufs шойду omn азмайге no nexu کسه‎ Yd دد‎ 
LULU 0788, VY а and wasn «ut Јале M naim 
TINNI BPa masos vdaja) asuvab osx suodvj دہ‎ 
سل ي ەمىلە وه‎ wd аәҹор аарыы оыгеыгылча fasas و‎ тә 
wv Jaget- ged.» wun asukur ods aupra npon элима aby 
«pode onm amur m naiue ame мојега) чь 34] n] „з mq 
— nej joa) 12 rye эллез» دزز‎ те. 
unb.aausde] ro juxia) ampd пешәр деызүөэәр asm 
anan nuovo ono] v» Jasan оын әјә bad Bae 11.2522 
Fr) gd e aed 44-1 WÜYO MIV rej :'Mojo?osruj 
ول ولم نمویہ‎ Дембил vere دل بیس‎ лә vunn baq 
Је" asus- uf. bAy inimi OILINIL -QJ Jap Jonboo 
әри awd аат чае (viens 9112N11 леер Jen beo 


E Il AB + aep مما معدل‎ qne vansnonv $ OLLIMILL n Jer 


ш + nube] Jassu mag qu [5.0102 $1129]‏ مچ هامر 
Үгү in J: odjonbesop.v 1 A wad ALS эзүү nn жам» .. wed‏ 
waged Jæ uui ree paama Jaca ү anue "ym Јор4 Jonboo‏ 
елар wage jus Јозо mpunus med шу aug‏ لعب ر poat‏ 
مد jango‏ پەد wann мыз [NVA ELA отно Jusd ooqop‏ 
Japodi o fusius p Jexnipe] ( m umon imax. adua $‏ 
sauno ruag оар Mowe) ppu sowed ax. vipoj дезе‏ 
ye ps npo Jase Susan aunde wajue зәр Заз аме‏ 
тилт Јам pun dupe py dn тро -Un mue эмер‏ 
r^ "S UA лез Xo S чым зуймдо тъне avons] aunofo‏ 
merum Aaro seep p «ari. napore) aut) vp fasa‏ 
Aupo) mgoa Јејл) op. vubwsp vipsusp эчең мөрә‏ 
"$i eques аллара. Heel ао | Satu) Wag po rao‏ 
np raa pp youn Jasasry ong amu) inn Jap‏ 
myd vu: (| ‘ehe‏ مد و ہز ong sunny rnp rn‏ 
yuBurp sunos njndig eq on Q_ aunppat тодо‏ 


тое озчу тодо. Jad ewnb aj» опр wees Juno е учее MY 


$5018, 0214. INA Yousp.o RA jruun y 
wgs] om V лл fout vas p -e v497] "ad lix Jossvusp лр: AC. таит me 


['?ddvjy 243 оз parejo 
jou 193j?eUI WIejuOO Ady} se poj3jruio ueeq 
3AEY 07224 CT C, YSNOIJ 05420 [S SIALIT] 


#12 


ж их. juun nba (rep N шл. jaun ud AZIZ 
دزت‎ WAX Јочовәр шА jrum الیل کال‎ ааб тре ado vow A 


93 


~ognyd oq’ ap ezuvui opurp pons - 
'eqid oge W упа aa *3uoddv anv 


Aayua&iipzinieno 19 3 E EE В 
pouring inavu муу jLimonij pos 
mMmuouiio Xp vau] v yuvdi3pp уло]уоә рио 
, Mj suog 1; nuindo Sur nq] 
"ananmng'gery panaq ipl omg mo 
; -әл$эри[үзтлощблапү "ngog nium плу 
ꝓnuoripinvuvs imiurũ nuoꝛrp 
ввп SLIP ир симихолчіш н) 
-Ára ppup] AELS rn odiu . 
poiunpꝑ·x audi ↄp pomi muu pupu 
wyjogugyaj b n pnou фур pufipe 
pauuup n nnbipa гулдуу 30n wo ↄjdi ·v 
*3n»v]d a mub opi ap роз xiu 51) nq w 
jp Jo) njdi gopin opub-»* sm njdi pn 
‚ ош й>у»°зиўург ouod» 3 12y m o 
еш pu. подп лера naui 
ut залу pb-y*jaidoosjtpie ро sadow t2 
di yuxu pun pv Ayn хазир eu P030) 


OPO] туй pauiuigqvpsijx ado: ag 


2020217702900 oun o yddu 
"оеп jumqo ys ut aauiu W' Thou me 
3disv:nape pn тты шшш 3.13303 рэ 

"ошиши {PI 30 PY ушш узиб 

г теа dm лиш] punas то pide.: 

e yp as’ pr Фул озо] op brun v] 
‚1817510009 vai hon ошто di jd 
UY о упоиш eui ууй миш 
uode; ошодо эр noma ur jruuurj py 

Ai iuij x dm tugund junar] 3di»t э 

timpa (uSeuieaes apran ayn: A 
зрур aniuti rasy рупо day auiu jui 

` <эмэпштэш 5" vno ууй pide sum ру 

амп ауру dn эхшшр Ui$'epuiane 
озо] opio? Беш о tdt sana еур 
tdoos var x oↄr ounjjamy ео vjdi dun 
HG ARD iuimind jeune] vaut эзиш} 
"mou rpo3dror 'пум® spiun 2123 n 
° pA ох) apung ay 31009 njd: je 
apin Фул age mun qoo пуйто 
" annj opub dnpp ꝛanui xxoquid оор < 


ousunSavd ш} оиўш ndo Jndou $73 
enounprpunuiui aida у лоз ропе 
рођ adtov 310313 jinij пло] naa 
c*unmi[erpovur шүре spn ustu 
ла-ртрэшоаузгитоггурщ vide. 
Pide одзима nun pr dn iium їп 
Poo, optio» bv ор urane ^en us тупе 
ydomu ni aem donc Ге 
oupa туп Айша syiw трэшрг Фразу _ 
[Юю Bur nut "п uaysind egndr, 
dnany joionjon mioa pnie i 
"iip mdy dny pb oy noua 
rq Jamon dry. yo рт oungipoiuu | 
puns onafiy navman) minim m 4pb 
soy np nodi ctv sy y prp ov pv 
| Aynawgvnayy diuapinn туй ↄpidoo⸗ 
эчу LaLa esd: b rup 
-umu yo ydi auus vii) о 14009 
yy Jin paul шабу ишып длшшг 
Fu atu ош аш unu anb enou 
побу ‘mando nuezv] an» pmi 


enezv[a т "vpgnduv 
uinümdo шршыәп qty rub! aos” 
3 urpiurn ub magna num апаў psp 


-mopubp-tdoos план projod wos pany aut 


"xu epubi.tdoo» nq gn dv xosmas 
pany paspin pub vn viuggmavdas 
Pedr jardoos 31. niiigynua] una subi 
quioq nos Anndy nian ui auf эфіру 
| yend rame ur doy vpnduiegjdi asiu 
2 joos iꝛoais mrig pangmg viapuod о 
Tp uisu mia yrpuod nun sdisoy 34102 
7nppropp rui] yanm ryndary adis 
° epiuugn guju ADWY ynt 
"o фор ҳи gy) ans1y aisi оуу” 
"^ — юмошу$ш рошпзор Фориши rayo d. 
oaru ijbæ jua uid ph muuopeaj3A _ 
* 30430) oun) nun py auas dosun |. 
° Jems vm jugu aruanuo mT pe 0 
e Koo стру parong Aud Juy. 
° ` рзмрлмнрпЬ aun3yp улуй uyu G 


© aanp idiroguasnpgrador у. ' 


‘UD үет st ‘56| 9Y3 Jo uio3310q 211 03 әш 
151} 29J3 jo do} woaz SUTINSEIU '[ jeo[ uo 
3X9} әу Jo IYSIOY oY} ‘[eursiio oy} U] 
'"Á[orquo рә1ейтшщц[ә 
иәәд әлоў}әләч} әлец рие әм poeonpoudorid 
A[91e1 5зә1Чецә pu? saAt2] Iy} 93eu3isop 0} 
isued ur poar[dde uooq pey ey} ѕјеләшпи 
9Iqe1e IYJ, `ә[чїзтА шешәл syeu oounod 
5,әЧ1125 94} Jo әшос "ә[чї8ә[т Á[|euorseooo 
51 31 Q2nougj пцпәлә 'pouonogun sureulol 
JPSH 3x93 әј Inq ‘wna əy} Jo opis 
931soddo ay} шолу ҷ8поіцз poyeieued peu 
уш əy} әләчцА\ sooe[d ш pue ased əy} Jo 
səpə oY} је surejs yep Зицешицуә pue 
‘sjeqided əy} Jo sorpoq Əy} jo sed 13X04} 
oy} ur Sui[g se yons 'sjospp ordei3 
-озоҷа Á]13221 03 әпор uooq sey Зшцопојәл 
jo 1unoure jews y 7961 ш peuso əy} 
шол} әреш sjurid o3oud jo yas е јо Ádoo 
холәх в 'o[qe[reA? Ádoo jso1eo[D I4} шолу 
әреш uəəq sey uoronpou4doi үт, ‘POOH 
0,6] 2943 ur peSeurep sem Jjdinsnueui 
Əy} ‘иоцәпроциј əy} ur peure[dxo sy 


Ld IS OSf1NVIN 
ONIN?IOO-SddI TIIHd AHL 


d XIGNNMddV 


94 


— wyd юш 
°` эңорв көше ESTE 
eui pin) sy име| ‘лболузорэц 
чоп шр MIS EP HRA A 


umuiy 


pupa {° uurqruui 
Уу 
З туру эпошуойо 2 2I DUR H. 
"uegexo pni] E tuo 2 q ^ sana8arayp 
loop —B nin d Q nam: шр оз 
. SRM : UPS] | v 
- aped Fru r ET 


Aubry оззш |], suctujodppatT 9133]? VAS 


л AX aa) 
*wumivjod ° »uqujpna c apavddr ло] | 
nuonranvig пеприттюрн o exmv mua g 


auonput a DEY, runge э) 

-opur ) UMS, [з ure E 

pae SM 
uum) 3 эрши O ue nsu muB 

TURAN ° * tun) E < | 

"upurd ر‎ ay ришу ле 3axtodo mon 

° app br ond — a yymn:n 
^xgjeduigun) °* aq) зрачат) 
ma onyodo gonn afir › gyan I 


"t 1 UY] ios] 


— gi pawn „лай 
A RESA Fa р) буып 
a 0108 puro onte any УГ 
Aragua n mp NAD oot] КУЯ 
Я У к. с" UAL 
on) 25 шипа o e 
"v enn, Lim: 

M Vv sumo} kan pd egy sn nang 
enxyuunepv ° pjonbag ° опиту 
. ymo Ropes nung Fug nont 

°. awg °` adul amanpounh ү 
Bronco europa. ° упр 
* оозу umg eninonvinya( aismposnin {ў 

° упзәр ys At eanegau СНЫ 
um oanr nO» man опиии pb xix 3] 

E 222 им хоныгшщ. nj pup amy 

jerjenpmYqona uum) * у T Эни, 

"pavumuv] na? dy jroo nan g* муси 

иб ony ХЕ £ „АЛАИ A. АД 

Фезан, тї sl omang in y 


“су эшш ma ° орг пу 


am "154 
z1:durpandan oud niirtnmyeou 
ид LEY opus umra T, 


aag — enda rir omma 
: юзу Bm rejoin y $ 


° Am hase ↄm 
WEIL ^x "uan, 


“отбити coms) 'etpiptung jT 
Ra пр ош 
"ono nig a "eux сеэ 6 

gory д5 nan ]edeubont * оюзэмп 


П e 
юг йө ныз) ony tug Tr 
aurp onspurunyf чара 


* itta 


yoprin nang na э pont ax I 
RATER руд 


emn y "ou 33,1 7398 niuttnjd pam 
“oid amdon Bod align dro py 
di qe gordin ztu$ip anoip jauaqeqam 
"unqusj b ico «pma. ap ripe орум 
vray pH xaq ouy nuu nid aged 
шпдзпзызпузри p áqnoup nutd m on 
"gu anp ru anuanu шр nuvi å эз 
BY omae y aras] b paar tgp njusj уол 
amt njurp dp drj joy urd nd 
US} Juo OLTI UIUI OL миуа су qrup 
‚шума sory £ yiguyodurineps эшип 
'epjujtr]» 103 07316; nuqiqui 29 nmpou уор 
3uuii33Lonegddrernur xua p yuo 


Aff ewpinep 3440 zuoneunnougos pu 
-emjodo» any pb jaxuvgaddy7ai331dj зиз] 
соп иеш 3) pov ʒijdi зоди 
a npid 3utuo DPN Мәш ан uias vlt 
jamonBunip шори painbup Фуруш 
uraioqrj nni 4: Jorqn joorj jauat 
INU DILID ⁊iaↄuodaã un доп aims 
ynjoadusp уми ↄoq ut gU DY stags 
| shtado mones p (бу udouf 
“ози quer d*oxputspant aynys 
шәрррюәш'оцәшхнгйш paunu тыпезлїр 
фузул vinasidane pauionjaam 
enapuiij3y de atop 2p ane ‘cod vutyjrur]d 
3piunaq SLD) 1J qu] opub-y* aquisy ain] 
, umant ojdioy aufi pri aguy poop риш 
зма ijdi маб n vato yune опро ad 
Horsey 3p WLU} it G* apnea ap pidoosns 
-ag amy opubi. ip.iin ojdi ap ndng 22 “оз 
эх ro aaedagip tpn op nds vey [723p oꝛ 
, rp одаар yo 2 pa (oq epium ap jo 
адий ep Jody ung jut Ges macpe»u 


apf oge msu ogmd ooqnasou tpa 
° MEDIO} no arpioꝛ u mu idune 


IE 211 iqi poob элуу у} оро 
пришита одур guru‘ gptui 
"gap pppur'eqie* eqnid oqnaap xuvxu 
ادود‎ аз [ oqnjd o3qna 3p qe2nvut*oaSui 
3pppourounaq m niiiui pyu a(*eqmd 
офор quovurounaq3p pppurroqnan 
nu ]Aloquid cq ap gezavui-03015 ap ppi 
шоф ogr пә man papu a ("oqmdoqre 
ap garw ounag ap ppiiuroqtid одд 
ошыдәр poy forumu сър qeruriu 
"eJ jiu эр papou nuni ¶ ood eqeapg 
COV OOW sp pppur egre n» NPH ру 
jura [*ouozv ap quavui'eafiuap ppou 
mpu [mdoqoggezocucopnunop pp 
DIO “Md ogre ap quzartU spin sp 
рроштзэпш C): nd ogy sy делзеш`эри 
map pppuroqnjdeqre mapun popu эу | 
"mnD3nu03 9p aj pb “ogy ap qezucurei 
tsp ppour oꝛor n» gedsyip nouS aptus A 


adron ourp 9 judon atng op 
-uby'oqmdeqpeap qezneuroztozv ap pp 
= pu ogi oq]v пэ popu тило ↄduor 
шюрш муут буо шўздыпеәр аг: 
7 neuroafiusp pppu Siu ns ташба 


"Mn popes apLith пре элә jmut L 
Jugos jonr juo atrox) eb*z u umez 
`` neu yd opiuy 2p pprurmusidin H 
oqmd ogyr ap qeꝛavui eno] dp рош 
"оду oqe n» nyy sua эз[гоап4ояе 
apquznau'ounqap pppur nyo d^ 
"подр emu oiu oaro 3p ppu 
"ода og] Vr ouuu лээр vjo1 POT ai ( 
‘шш oꝛqui ap qunva'oun.tq3pJ2pis 
uj muwu par) ° pany ap gznvurou 
; nagppprurejuiditne рьуцохир әп 
, mSuvjap әто]оз pog دد‎ | ‘oq onyrap9 
e awu opiump ppur vjoi won ba 
epo potjizeqnydoqreno popu npon f 
‘ouSidiiny sp gezucui puosip ↄtunbuxʒ 
3pant^ounaqap ррош nand jiu A 


Є 


95 


"туаш pary ramuan waon trjnd ens 
Jbautun piyidb pumutyus ppeoputsp 
‘mon 3uupriaunjonuimu aay auon 
Tudo npe pb mipasu nisivq ꝓiduor ↄpuiap 
"Loi anediqdiy pun nues ус эз 
ту jaf vut 31, xexutitp 13019 94 ↄuop 
Juanipoi nue naut Pipe ‘ушту 
^ nyuv3 DIP IPJ UL олуд р OLUROUL UL JL1, 
"пича RDI] 1361 puny pup “Ар оз 


awe mjua pd ꝓwidiij pe njds pip Û T 


"iino jaxtvd тишә Лр) lt 


AY OLIAZULOD Lin p^ эрени эу узшш 4 ~ 


Tha ыпгәзунапперу попали эзиш ain 
asie xy ph ↄpini. onqon шеру apuop 
quedjaansuoned bo زا[‎ jstui эршәр y 
MIRAN ↄoij · naſiu nys p10 oqur ше 
угор ша juny avy annie qud ipnas 
сибилите no vnbe ui удз шлш] Papp 
23]3 mud nV" пазпрёәрцо,рЬ nado pido 


3 
У`гчрәпўш4әршәзәршуш хч пр» M 


perm Ф'гашле vy snow aunn ud jov y 


pi pad партр Haturpury, dis tji 9*puon 
77 Minos 31002235110 220097 vra» ut br 
uu Stuns әш. дэр дроу tnr SUP ° 
Ared vito jionouioo vy) sufi aro nie paerdn 
Ri pe punoan гуз shod 


. "vputj'nta:patvd —— vf 


аш» uaa (posted дуии wtasy 


ца cu 
3: 
ГД 


РА 
a? 


| "mundo nanv pgri aamv-ageqauq puu»u'- 


opa many ꝓ xxidpaau puro AD ry 
| pS iu iajqm ушш] juara puni 
quoan w paavd puns pyem audion 
7 uod ypidouiy zuontod wnbo ути tmv unu 
'anuropnomqueni s DUAR omqequir ue 
әйлә nig up» pb рзд ешрш 
9avuivdd; b tronpan чаш] cg 
Dopu iu juod y pai jormo jp тээуре 
эвујопр joan jonst 4 эршоцю yup: 
f$ m'o wpada uronpd'auopy 
"3rd vip 1109 xay pruedeyi yuu" 
nijouodyis ددا دردد‎ jeu pusy пэ ni 
mui u poppanuds uop muudupv adio 


ue? щу ирт nifippeasvusuga. 77 


; hyg mb genase be juus 2 попису тама 


mupus ꝓimvun dis yas wt 


адушрэузу aaayuecnpaA yp vp соти 
pany pb ortoydao no soh naay nnp паші 
-umu Ф улзб$ырмэршзү:зешир опор p$ 
зебуцуэзруррдудеүле аз nepud > nerdy 
„9 PULP pa vuuo vrtu 37 rodny ampuan 
quod jbo лр поурр 2x18 Û oar cma pur 
7njpum 18 y n3oqnjb avy »uop pbuh] 
„taib афр 2ovunojur try apt (f janu рэтуш 
,Joub'osaxxv grusu nam bar pur poy oq 
aeu add) vie ut parui jn ma эршәр 
SQ»»y — 30] uop пурош pauip y 
'euw — guavud yox pma 5сп 
-pLu fenny juo 4 зои ир әз 


шшш эсу nma puu y ao 991 |. 


op jeusi ai jua: уме gn yuan padise 
a[ pr tumo viprunp-S.d0 ty uni$s 
wawy nan inaf nuar mp ax b 
"торош juvingao коз spoods-qrordny anw po 
7 Wy exuta» m nm gaqry "эро: заму 
nivo inv regia an juoucd точ эц 
ppp orani nns 3pbboap nomeu au y 
пуш exe nav mmu тур yu jr" boy ain 
73] v" pued puogu dny vunvd ешо‘ oix ye 


tune کرو مار‎ эршәргүшпрүпшщйїдыпєў 
. pupp jauns noa прош ш potya onin оз 


‚шй m jeuan juo gyru y y LC e apap tary 
Rutty jroo nuuSidunc us yann изшәдэ , 





DX pb уы$улоу » ypy prunt оз 


vinvuii] iuoq Duara 27 feta 


лхо дуги] nis min Dur uA > 
ч. “SHINY пици huap e 


' piv] addve suxa ләй adu 
* vjuide aun pida 3 980 wang рий 
* uwe Ray un] $° tt o hiaqui ain оп 


“Ци АУУ wank, . 
учо Lulu on3juo7) пша Jouan q 
"Viv 13303 3 GWL 3j уи] пршбша 


prareqr ab eor aq са onion) “yd 
Auouvunvui ) (У io y C pop dny amnj 


stel 


bryn’ oam Lua) mrut?([ 
AU AL eam opada (T^ зэ. 
"y wb eura» > Quurquiun FOI '3p20 


MESANA? ANNAA] o 


£ 


n inputs qq. — АР, yidi ao 
° wisp das باد‎ ° uujnm»o ndan би 
ony u a MIEY NY. eer ^u nifi 3j 


хошуу он pde аве: иуупозтапгшщ f 


Thy X 4 "SAX? SAS 
diy] SU" pofl) пашаны 
e otpuvd spas [ pv ипе wan сос ouem CT 
Wf чик Á Tab Я 
‚ Ura omn ep) a onus 
чүй эйтэ qdun onjo Mꝛumꝰ ousry2 a. 


‘ооф п ied tury pitty) рыл eto с 


onip IDIL ирг т, изүен 
ери epp ct prone tos 
eso pd зї teq uan “ta pu {ии $ 
too Maye * | Я tayo 
muqup а. Bo znquoumr 
° onfumurnd ° aadar элдо}оэ jm С] 
en ppd pT Ye : apd? od 
gnexjede ri Vag agn pugnas t 
"озшщ dias ° aad * тошт 
тота ons even p àdufug oR Т, pv пб эз 


‘do د‎ 4 шил рй ошодо 7) 


DIN Bj 


xob) wad дчошч * тыпер л] 
bone : | 
‚ Vamos qfeasoumpy [ extanogrue T 


e Ф 
прие у I пир our ^ کد‎ 
. уор, an] Vy BA sours es 
SALAS AAD 
AD ode a олун ы 
umen Н ауз) Ии” opjapidri aC 
ш unz ouij тїлзорәр!аг]3 
pos ы, ub od ‚лг "ws 
уор “р 4 Е e ESI] 09 
треп aor unito enad vaa q 


> 
Taman onei упш avdj nua, 
PA шопти  3uegpu 


эмал {С узета шшс ә (f 

эшерәрб aty jna IT oup oj OC 
wdnpapidr] a jiaↄdo iij guiporode 

ищ TMM OMAN, I auuarodiaoꝰ (T 
“AALS ЧАДУ 


vpap juau Hav uan 3uojavd nr IC 


° paoor “yourodos ТЕ; vpnuciouDa q 
эщ эзип бу ogydd tud ounn enpod > 
* اکەد‎ byge an] oayodor omun оро q 
—— Jam) ۰ ەرىت‎ 
mburj ouzh Lpr rine uai ¢) Ur uv PV 2P1 
ll 
к Яз y *A» 


t vind офари Кра aun pv 


9 


96 


pinbijr uny эг, МШШ trust jugut 

nen куриб үш] o h puis нә 
ous) ntt э урии goga pida vun 
anu yun урпойо pnuza nir] HT jov va 

` vddunod' ngjuvii joo Ltd iijiui ила 
‚ирер рә avd ypy иши» їз, б 
Uu A oao ы" луш POT 3prq* pub 

"vj vubianqe ‘эзле ꝙ ib rimo juon) 


: ed axtvd Ipotttoz iU jad MUJHE 
»prvie2 Р LAN 


sang pmegénameavgeb apenn purty [эу pb эри 
up vio qu pained unyi231d aun ددر‎ 
unr b »idotrm tour seated ipby ишип 
enaa auon aup aont 26 gun uv FI od ↄuijũ. 
numdo ninr pronunt, роз apupp “ME jeg 
qi {шодо rpg juny nat eiui] 
риту pagi retary tt purdpjerawd 
and Ga pidoui grid rwv t ируз рпф G 
шр ponp EJF navy DLL gau 
pra пй дү niundo mint ay jprppy IVT 
aimi pupp ay aam gr napy рә 
ийт pinnur h TILIN TJA гу пор vj 
ger vipBav ango “yup ab AE pg 


72933 иш) papa эрип no . ilii posed mp 
-ni4 mynd muidne эретә pira 
“охуу шшще ха облу pd ps > Sr 

ppp Боп mauay npuona mnui. tty 2p 
-ucjqumvqdrnaudo пип piuantur.-gey 
"эрши леб punutoottie jxivd unv n 
aym py nud prgoni o7 nany punni упш) 
арго rad urt naga uyody pv 
ꝓpuin PANT ony rot] me ILI] ut 3331 
vpne vor axiediuoo wvaxied iud uny 
ийа пылоуасикорулупэп] jouyreby jo 
 pee"conouiun$ охире уз» цаз eda 
pnmo you рштуугс]п@р ш эцоймъ эз” дз 
gp ↄjojiii vor njmim] gp? run инша 
pnmo nod Gs woor 201 pr t; Tho душу 
1, o rng Yb 2y ssttop aniia ↄppen miuirany 

JUI 157 jniopiov 3m apm pr д 

| bS-rcoupo шеше ирий jroodw 

иге уы dseivpury t qos ogidun 


uon» о 3‏ ېوند 
Lt‏ 


aire joopui pirdia даут paard di 


"ut abpueyqe 2221040 vnb ontru 

“twos м$ А? amain uny * puonui* grys mua 
шуар ерау pano riur joab uvufiy зр 
Posy par пптудпузуту 2uop yorut 3outjod 
“pp xoi&nyui quje syndy noie gdb piui qoꝛi, 
"vindvur vurriu iuaayqnj yo muiij v9 
gropian hay aua озирууәрр 


omidun rbi dupuri ynbny jangm 6 
soqua map ‘i gap bos catty vind . 


7 ea DY u2) mun musar 33uop 
nopoui ꝑyji.iuiiaaꝝv OAT popr hugu] 
Jane namay moey ont sp pinn wins 

. - ava vainux деизм рУ 

yarn nvirod pina L'N Jay UNV pus 
"ia anag name ai [1]313)J fbjiqvpie] ш? 
2029092) tub jaiuanut ‘hav gry vun in tt 
^neutimd, ur yarn auae punjiatiodop 
арол avy an pois auondyodyp 
zommu үпү apapa CUP nut дзен 
tgp psvutoy 3onyedjip олту qoe r7 piu 
“190 oJdif i: 3qndv jo sry qamgow маче 


^ visdny nuieyrpui 2nnpipa b vudyprus uqeoiju 
7 vp neu euism pruiayqnjyo» acd шыру 
Jaman ga vau oruiar copy sp pb muSidutav 
^w jg uan] ijronqi vr vnd. agesvdd aei 
pur uu jipiyueiedd imn junn jung vod 
"ein gmduvur ua pip uioyjununp vuv] 
теш DYL vu nni nuigav 20919 330p Te) 
nxpotuiLipotu 23v pori ju pray 10°95; in 
“tm Duar porperjotunv сид] qvam 
pur eab foyer gout ud nv әш» 
"i iud ипга [тапу әпопушцдд» 
pr rupo pr ↄuuuvopoui as pope JLRS 
сапа ur ‘puis qup bury e »uep joger уз 
pauytaxivd iuoq ponte paard uq a3 js vn 
-spond auri atq up acus ur тј 
»ipv gd avi bean souop javd p^ raxtrdtuoq 
d'u jard opo 3t16oyana dr gidv] узы: 
хоз} уып i [3rapin movi? nane? suc yuu 
WII] Wr] proun ivncgmm3 nq 
Te IPT) 92pu $022 заб ny pb ;puod 
тиш un proni ange эллер jurgia 





тодо зп цу grip rj reuniu v цой 
, C3P3pooui dor nqm aur 2p улусу, Фоп gym | 
“pep do u any Joys mub шодро ridrud a 
-ouuo mdnp onon mub amr pais 
2u[nmesir UF раиисмра: багтаа, 
guuurgfdycdnppr jry qm длшшгүзпүзл auna 
Opu а^ prona vjmiun (bur tatu zuon 
“od лги] ont; мр” ma pdm 
петим ntur; au-ctmin Jrinqdmny 
"r^; biuopꝛorui ушап mudo) nine pidiou 
avipddr qyoph шогрәш sog anr 413 Queonps 
rituo nun ш ↄouop TH ja$ dye Any qtr op 


"ULN enajsnutur) [v] jonpd ouid atufue 


иц» 


pL upu D ) 


Sry afar pt гир узшшзпәўзу tiqu зой 
т эр ]دد‎ ugduoy ua: т zu[ riy nug 
"Av vun 141] ui узиш 30n1odo» ] sor9353 aie tp 
"3ppudisnzu[ 4 una vun ciazui ga 
„иш auobaaj vad ap3y esrpdnjbro apo n 
‘Gadus gaqrfj uous} anv yey ypu santa 
өп nd тә pb-3umpn уюур numis ad 


= ~ w t? 
n 


` HU 1O20) 12013 ↄnupoi.ꝛuujnnu 


. Id APD IQ dO pup “tivity 
aged EE y pug mor rv (+m 
‚ turp Io Ij 3uop ULUS PIP 3404 
 "UuteutLLDOV OV NI MPI OLITITOUL ш рэ 
[19910301] maf J oH} Sapp aa пэ 
Jovanu pasted ipi jo dj piordny pv mda ныр 
-pravd uma pyi jawed iuꝝ iiq pj pid 
“wp 2rd ayap puonasuoy»geq 2uaq 3v 
"3pm 2300p tomav jnna poppy punur 
ajo nuny njm 2197177 prptn m" умәпош оз 
yonbonou омо эпе эпошоу qiie 
auci vrpap eorpv Ъз oro af ирип 

- зр пуши фпошоз ariuto'r'z3uoni) 
-edeotysyay rore y jor jaaun ni әршәры 

< epo) уазшар дими ошо no ug ts na 
хову vun үлүш шиш зпопуойо vusdopw 
m Mar apis yumru uibv ui ppungip эпі; 
snipe ns [Lima vos jord va d" mua avnjo ou. 
-opamp gnomp snus ary pope де 


~ se 


pon mub muosuv pung prag ame 204 


© 


97 


7 rddv 322top эми шуар mivan 
б rdo u эзпор ai эши; пай. пиш ssipy 
mappe ain] njin à ne try rmn mg. 
зоир SPEEA TOME му) цэ мып 
Xuop дэзишрзләэщпр тиш nf 
pei moin угш iur пиши pv que 


gun "qiuibeun лошат uri, o. pinu. 
Агри оли гир] rno Hap jrupp 
Zn n»*35 helasipd an us 1" OLA TON 

ui , ; 

poii» pun aub nour удура 
ТЈ ууш p jug *1xxivd api] "int'paird 
Byard ped) y edis dnjb риз jn 
: “Je ^C 
10033795) | punpunqr aij {NYP ah pnigonad 
о]рми4 any опит пеи ису томрон 
Зоуи улп 3dis3yr иа 2) op Дә 
PULMOJ Ie пмрош Ry j-t3*tuiny оцълошщ 
"Axa пп пицу, apuy vye 
умре эрш тыз auSpatonja Dyn cau 


amdo u suop OMS antun, 0913 oiuijrinpo 
Lronouiui уш. уму, Уочи рини) pata G 


HAR 
a 
any Uyod Yop an nai papu d enin oauabav 


umjdi "yr пасу si nfujtuiier уезшщ эз 
-шәрацәихэлу 31 jen jdus vi b oa. Фота 
imi nↄo nuni nc ju noeday aut] anony) 
31 n3 do 0223 395 arpan ind tinod nuw 
xam mi mpbry 12у 1 ‘uja ш изи ошо] 


jjj urum]e ro “LAG ty oOo ut рз Eo 


"Ainmaiunpt.'onim on) ay puta 
s ERR op onin aie Dar mfy p | 
enipoprimeaangaiteougmin Урук ond oun 
amd apo рц dir pu mung oueon 
тор ynd зиро }ц>$4ут ju mung 


unnin aav jungi фозэр be ugyis) ши] 
ajeu ny oaui н 117/00 n 
‘AID Ly мтр FUEL w aqong 
ny usnSttuaspucapayrusnyy ephi] vanrs jnd 
nun: pon шз w bay gen ramus шт туш 
апр 3dDX u opnfitd DULY) 2n jou rio 
"оор J9NTIAP yp C tzouums aynan 
үм pot ra int tb "vurubilpauir ци JVDIpT 
M земе nandua supp -by opis 
ubay un tai cr Jai з, jua. viud.by pv ta 
vudir 31 cboravdd 31. “osipous ary ot 


е 


—— 


E E VERADI npt enuu] vitm иш» AD 


- pe ijruiapaui opuntu оцохошш A jig АЎ р] 
on mub-vab pv tuia jeune pruna) pidpoy 
тэ d Ixniu pupp jum m “алий naue 
ajojo nav auindj c axiediapi]y u aad 
DG app nany oyp Á мп mojo⸗ nuifidiiA CMM. 
цәдуазцәришагиәдизу ийиб popr v 3030 
їр ошохошш 32 Muo [nity 10 t^ raid iti 
t LUPO” гей mun uv popr ty goyo 
mod mub aap jonpd'ranv 4 jo "una 
деби pard зб дып хле писер 
“MUAY INOS nant "Lyd yan] эзәр 
ouridv 1 rurxu vapor icon] ajgod иләуды») 
15 inr nv3]) 3jjod 1n]oj cis. nori m 
fuer DE Ks. pere пмрош 
шп ома оцорш урэ 34 21god iquio; eap 
annoy notuotgeaxo an nucis jejany 
ушш пшр әз лоп] ппу 310703 niv п àv 
душу, LOY fia mpb jan]ipznavd jur nui 
м.о MD ppe hod 23usquiqn jan 
ody озом уой onij*jatqdo onienteuiui aub 
Vipanutiueo imua vun jeau] тиз до p.m 
чилу ` 
азд] 
заб Зри bs og yay nnp ANY ap atu 
~ OLIQUL engbidum озуун niny sods (I 
MANN? ag рб 318 v03 uonpiq хирур ^ 
“nq sny avid any pn vudly аз пуп}1:1лг? 
шлдлпйтшпбршцәрь janet gait an 
gio» vane puuiSidunvtz ego nipmappy 
gwan ишпр,'эцофздһ аз apunpa} 
naa guiutn]v плрош axipv 10335 
"enia Agu y nutus: gna Lut М 


"LO ay arin 1 
l p puur лә тоо LD) ny 


„Шр evum nv: vunuon риме паў | 
anceps 130910] v93g3]on nv bre aiyeu пи 
- ROV bui xoqav op nung yb vuv] риш 
RTO) 
—yip3onaiud wy nos vvddeia rumpe 
MAPA te ишш FULL anur UIL 
9ppsppganesaed aruy iud opua MH 
iuba] v moudnp nine pronus po genp , 
jog yr xavd yyy uj 3uonnjat рор 


P | 
“gym puny qy inq 3urpronje ипбипре yu 


el 


imnrpurpuuariisgquutjufaeiaivd ua AK 
t] 2 r 2 АМ 


"ajo Frys! spidouy? туни onp NJ yT 
^ nine vj Taedia ppidouy s np ‚шгып 
-mapy ana Stop eo dnp Lay гуз рашу 7 


TANA Li punge exigi» stn] iunoiu ur 


npn FING : xr upy und onxtudy 
PMigunelb oun nd posvi0 bjus qud} pyped 


njjaptio» шг jit d awun) ua Ur rand 
‘ормое enprime [әйәдинис] “A умей tin 


Javad Linc vg» nonnunti WEY лод зи 
3h nyo jou arianj ший оюлїшё miy угар 


X01 13 JD nut) погреби уласа jii 


euin © 


uuw gidoui arupo rir pad aeu uaagy 


"uan couv Sueur tiny sanodo iu oup 
д . : 4" v ) vp 
uud хма Sf uproar nz pated tim 
Eas 


ht SUCavppa 3:0]02 3pun3 nj331 njirui эзиб ш pr 


эрі pronu رده مسر‎ tjj» otie no 


зефир пама," nova rnygauita juagna 
33pui vura Ji puxa D3L'3)v Vio ам 
edy 3ouep еру nucuou уе 


py unr ft nbs рещ OTOL amu, Joni 


- eo œ 


"iLC Ventum оа pista A" шр рибо» 
| Quins ponb amv HUM Zitxinui 3310) 


uupa eurpdrjui пэ гэ gry juno ig 


; ny jnu moo anv vo diy juodos uiponi$ 
- mabe рза оле juipdrei e iIqnjdieu:ja 
red уи aui aon bismub p ppib dai viu р] 


rr m 


төп зм qtSand ny jasot отуи yunun n 


t5ou[ убо розии траса nour JL] ns 
nrapu| apir imun 3jii$uaa nsopin -otpousr 
gpep]eaqeauabgmy зиму njin пура 
ti ↄpuojqui.oijiiu ny xnanBuid ay uan vitu] 


4, е e " A * . e 
jowqopurap iae ur justum. Mundo ji aolixu 


“ap poru vipin ылуу prdiasp mav ш 


- dodgy ju16]o» ialibi rane imou vetpor ujo 
HAS = 
“HON ALITY эпоізайиоу ODT] 113 1, PI} “EPIL 


pyd buns wgraj genau canvas опей О) 


“хау тобеон eau p з 


pv gny yoye vegu тууу 
2onafitd sy iti запой) "ало sapay $7 


tnu ушпир узшу пеадзто4дүу'ашизгу 200 | 


eujuounp 3j dubig quoumqa3 jonnnar ta 
ub apaoub bip Hv 2g xun prt oum nyo 


=b è 


pq пушу 


“Laat 


: Умм 


Сі 


98 


А7: 51] M3 oui f А 
nip jonpdanvgnup popr saondy tim pr 
памэу зузиоп оту. do a aigu am] з 
-nanon Juy rio anmwey papur aprum 
эрур a эймуёдул. juna унер abiin 
uon] scopo no роз rna] ar yorup exa 
tasty arpinyinpidipnroidjtiga random, 
fod LUM PLP охолоп допу ош 
VLAD ушу уду Futur] sd 
qu EIE eniin y пафу„до ma]bpo 
“тамизи удео jaune P oop ut 
penyu onr 2u$112] pry v уйу oo 
ipout api uui minio paa jouts уншп 
д\мх4шиздә Sav зл prop job jat 
naso FIO ꝓ. ied iundoua 
mie do изат tunpraypmbie 7 , 


—Ofhdapepoinoun no p nyon namgyaipri Sun 


оул" муд м” эмым ап apie an 
Y 


ошоу дп) pv WAY OVD itab фы] 
1102} MATUTO ILLIA 


Abo»xsuop wsd ا‎ u gog 


ГАШ / бозуы ap ayuu IPAL, уз 


re 





E 
eu 
az 
24 


"UA Gurutopospur apidr] s 
appara Vipp 

пари ania tipo] шә ух nv quy 
"muyidi змо, OG Nrt pn p 
‘fava ut э5урэшрэпбшё sig» bap и 
шз LOAN дәр ju marec fuuu 
ganga an wed ipn ninm angmj psd 

e EBD PIS poured iqnjdie tna jurumnr- 
"I| 22 mpi di jandan aBurdoo nai aeri 
exin u[ vade ION uru opiu 
< une poun pop pebd june; Гәр n 
“AID PIN joa voaucbiopt oi 
eroi Tet wm pn PIN np 
- eudbnv]d тооз Voto anv dang 
uiduiſ gp din unu улты. yen mi jtj) 
тахсиси әр ушшии эрир 
Bp» yous iniia uand pen pry 
apro inim Pav ишып bry yudas 
npunut nuuvdui jaime qeu usar ea 
"uvpanqe d opanSard шиш avy иер 
abinp шпар novi phra e d jore 


лиз] 


хофу oꝛipoui jnuippporpotuimim afar 
IPE ravexcouiur mie t uonutut qvi 

ri ddr n cue pane tunc] mus 

mj avimapjaj nuo ourinvegaqugsou . 
"apguabyyronagy, ne iar y guon fud pet 

1213102810 onvas ршўгш Дор MD LAY 
nJ anzmunus yo pa aay ju»pptsd 

пушиш do» purujuowsp плииз," iui ⁊puod 
————— — 
duly nic suontpuod ipd пэ черә IW nay 
ꝓꝛiↄuop jubar mud пе qrer paarddao g 
nu pr PY pu пады nig’ oo лип п 
vurquaanin 339d b votpotuu 3uonuagorau 
-ORUINPP b зтооз 3n PIV Oy auibruu 





mpu juvbovipe ie vipeur jan jp m i; nunut 
С шу 


Pp pup ac yard обе inr paavd unv pus 
“MANY эриш meta ajiqernu opr rufi әд 
m pSunup'od jeu opipus]dj ovu 0443) jm nv 
xj3uxnBunb pd) uina d vufy vurunquia dan 
1P39]oJ ubi] ionopiu Tb yun? god m pudy 
pjauuv$ vip igiuomodzhs jonain допо no] 
"E ad LIVELY q 
| VSP 
-mwne bragar pundysceteputjt quuouxd jh 
миаз озору rgo dyinnufidus. 
eunjej rrp’ uoouaap ↄ puojqur norpajJjonued 
]upuini'aiunipu nane 1018174474 оз 
v denpi Dvdr vang ui auuipæuropauſuid 
Apuiavgaxtep'pnor ophij taut viↄↄpiui эр 
< um) шышы aurude Aono хочу coru 
эршәр'эмәшгшәм njos) p jiaidi.onꝰq; оўу) 
ЭРЧ! piping, шо intr tpipursd pounn 
à "دە‎ z yvu] DIN joner ралуу ‘нир 






ошт sorb dor mfia а" 


"h]*3uninu$ar AT xat o рэ pat rro uuidtta 

| "3b роп <= ; UG Hou va ипм 

o пү'әЬФуйәщплги абий puspo sauop an 

"TOW nT хани зип prod морэ пшр | 
e ^ 


; ROUND AOUN оштри, роиш лш] 


. ГА 
M pumn тобе рди ja’ руши sugno mug A 


Oups purae onm ur yeactear ur; 


дош DU поез rxnv*zarupatpnju 

г » — 13110) A- 

‚ Фр aurg asd. uong upbiy Guus 
nim эпрріэцоФросрільчыпіу 7 


{4 
плош din иә by ошо) oanvatpe 


91 


Uus py 2pungayz nagog b passipui eo 
gunp'onp? aniupL'aSnjp viidy hunne 
mpr p nanm jen janu uny 05 рій 
bou ‘оу pdo pnp Өй 
м/р unut br 12.97% vun ул nym nas N илз. 
иеш IPY 3nv SULLA LOL, 2227] ANY ар ` 
nm xuy Bun d gune uipenidi en vane ut 51y 
LaSund озш упш bosap pv urd rub 
empu onbjvipe ишш „ән {у autuivot av 
umow hypo K r guod mo 20221, nt aij ↄ vno 
"r runb*r propos anv Rup piund new on 
Dap 55 pecan ey ased jutpngas ру"; 
rondi eijraurd gufidune rard fp 2 "ep 
Luv PND JII озолу antra эз 0^ 0233] | 
95 onpiq MY ju aip vro гл jroo 
ninv nufidim7ió ving CYL YDA ly 
ил umb зод juni qun; joun m tw ) 
"on МС N [j pou 030.19 DIDU дэу, рэш 
npbipuun$- nacd jj prance vions ТТА 


: поја 


кше UV ond yew nov nnuianjj4 
uja abn ULL HOULIVL t "uj ишлдшш”) 


au moju g 172009, BOL jeptpropupp 
ais pvepuod nuo ztojuniipi fo» marg 
urd pro zit] r piapa y лей уло] 
7extainy nuifidiim аздап лоше 
emuzono гыга MEY UT AVA ыр!) 
"iii? uiui шр oud Ling tyou 
91522 "via tta vo de уур an pau spurs 
Avunjjyv пор тылу jia a3 rtp ud) 
uapu 310 1 joug jabip i nudy jua 
aw е angh jtgjod eye G 
A уйш ano) DOr qiuog1t pray гр 
“WILY ox Din ui 3uoditranvanfPunutty 
* aja tange usune pSd^pui jruostap fur а 
ov, 217) anu иихо оры]эшшцушцў 
‚ "ar nphij iuiub yapan 4 авир урпу 
apne vjd(onui afar пэле 3uxbijp ja 
aputap^anifcupipcoqu]d зр cip dut js 
` <UL une {VHB PLY ‘bv ut Suu url, 
pM gonm qno o зары унап] 
urpnbpopnattd аду aampin 1p b11 ua 
Ejup avy anp md OAM SL 


99 





\ 
. And*paied*uriefünd uut tc jaxied nf] 
` 3d Vural vigne nv yy eique ш ↄuoꝑp mitia 
wardu ravido ja 
i prinojui au pprpe т“ 
пор ppungipr joru niinjut3uodi, 
"mfatt 3punjppp-asied vo) ↄpiiiijui spur 
эргеш мршуѓшрули Эдэме 
TMDL goy ziqaq eet, janmm | 
пола шети pud) aunt > 
ap nquidrio u aunidiop nquidi-mfar;, 
ripuo noipoiu шззушре gry? run anon 
yaniirmooresenvpips by pennuunaſßuy 
"Buy npipuro uiua baseir oj tunu e 
. segundo ut Gnd tane 3j:ppiypr sint 
Taxmdyimy pup 339 LONI тории wig 
Darton tH 0jn-oanjuep yr m 
migo TIS vowed u autant 
an wuy jaap pa nor rr axied оба 
peerd mcum y nynu mudiduiny ↄopr 


пету after jaxsvd guy juna 


p С 
HRTF Lp? робат saz pyodags, |, 
ry Базипрэпбша sep pont npbi nia 

n ppunypnpaxouucgaptimeu h tuuh mfy pa. 
aggya jabar paoeppo oyeg ете 


= 


“9h OURO ONA] O u, oar rund 
QC wgapuun pun ur pip amunpa 
‘guy jm ary op ns reu] asa mr yeuna 
| ошеа мапу) avum; jxuiui jus С 
go nqiaunumu noy guto jure 
vnburspunggneaufup озу nupp rou 
Anpd Sie nv ig ↄiuuuxoipꝛui oe and xa) an 
_©лшуиуоурәнуузрщшеь ay ty 
нар) poun pr gp run шуга] 
"ордо уу VUP u abt 
aygo Juaiiu GOD ur uis; o3 bind rei 
"уц eitis "роц ор jtor yuugi; 
= алуута neu jo poros 
purdunvi тум ny outs pua jy naar 
agavon таш узре эш uuv jn m 
7 WED рщәли pni br apy титр уи 
Boosts nnd myssuop sdaybe gmo oz 





yodo þr RO nicis du зыщбдыпе 2 
*Joty muti npe WIPE audited Oar HBO B 
“mci p nna tdw 3112200 uga) LVH? п 
"uen RTPI" apun p3p mendu 
Auc) merg wasidunv spy ad ayh 
ganr ʒ vᷣiiud uixpjo nadn ; i3 uiij 
Anjan rates ma jbo spp uy jan aronq 
TY эуре Tayo f var stp 33udpa su t 
филтр уме) jꝛiuijqo йш turco Эш 
| r PoC pa WITH opp er eq rnu 
yc day ie paayquy узшш] jo nup - 
"пишу pap пику pojnp fud ns iuis 
* “ALND OWI app ошт 
трэшәр we panunu 3t pe pardon yanu 
 ydjboor.:jenuiviepon jai» v eyed enn 
pumy {Lary suodin rdo oad janjenurt G 


vou ppr awdaradi dis je T 

Iv eomijinsunut npo uon ny nu Т 
, do pagar opi yup wmd paons ota . 

Tumour p әй рәпгйгй £ ридәндш 


“yp nieoprauo мри, —— oun; 
AV. 


Pum he Pm ð д. B0 AVG" DS, 


sala | 
‚Эн 


: шошо4 nbs nup. Drirpurji. ndo my 

E minraauua укуы аы! 
paunsuvanvapp yf onun ушшщэ 
SOG PUG p ey puhproanxjriamon 
mubudysdnyyunn(i jiꝛipr ELD LE 


дю {рум peop cutis jur 
piqu nw ty ognyd озйх\3*рииухилдц4 


nbiv 


"nutu ia no iiↄ 303) npo MINA jr 
e e e e 
npdpranv ↄump wow pui дээш spuryp 
airap ~yrnb meu ybendy jenjeoc 
utp uu ur ur nagy pan api 
oyy Tn yy ry ya ( 
niuaui iuiii onain AT эрии nauin 
y png suun oin vor marebtrp 
А е e 6 
paypppeexiiur и Jandino mony vu 
ыпзаїшүрү niuopipo pidamas 
Bury diy puodury ELD ыло 
[OS jony IVIL UY n.in jy m 
зу: эулширрәцфихузрдд inp tung ar 
pp pojraoonpdpn памишпзпешэо y 
"Бозі уо улаи зири O ULI" шемрмц 
e e * ° 5 А e 
ори DNJI Mono AUNE IG pjonttag 
VYNPUD neis Op инохлрәширитуудф 
бег panty U IDP LAT) мал ритм 
Dau fru roptaqn) vam 
чап aue pid v] ap ota ji arae qt 
ушпа) шцлощр fun pey MALIN in juu G 
[But] Oy | шшр qnd :3u2nj u nanoj onp 


"xe pe firs ve y уь ya | 


Mago tse чур mv té e рендум y 


appa Mop Солуп 


mad gen giaapda 1131.’ nind yon meo us gunt) 
"ana aptti day OL ro pj PUT orpete aig nj 


tuno Jap jore пион eut jouun Ran еа 
"IM yox) әр нуды c 
‚© eotuip var] ap oroniui] ap eror уро) 


- uv gated inun uiv encndny Luy iaz 


| n brꝛproui умэзу зимы q mrppungp AUP nin Jo] gant uufidine | 
Prun имму зупдц “Avaric ase ИСКЕ » nın "шош 
АХ] полу T = 


‘pup unin gap. ушор\шшук 

папу nep oy) мее npipus 
Auiuppan LY ушур “props ууу уры 
adn pugarddy nainr удэнопр эшо 


-PAP Toa up umd ponpye euuvd 
no, auodui mun] gicoden amu) vut. 


— 0 ° ALL 
nu] ana prt nine] sunt "awe ШЫ 


= ungv pand abunui cunun жий: пу ex 


ung O ушку LUBY I guy yung bor M (OHI, эшш\?їрәш o3 
| м = X тал aur) > ё' 
ug anode побути учу риш) Б 1 dydi fn Macr t avidi 213 dn 


Fy Line wan? nyny әм 
peigipipapsgu(3utponpbip nanv apt JY 
ↄinani ajauioꝛbiji. aipuquiij ano tu doe 

“IPN jud p join aub 3 


pumeomebdapungpavg$uajjvanipns, — 6l 


ua] pud 
. -Obountuo) 2 [apu unr omid3vjosaiga ovg. 


pd unub manjano Bate e mig 


amy ym onnon mpane ↄarhunu 
= e . І 
‘gol ut ino voudio spyna mu epi 
И nv v3 
apy йш, Joo nan үзүр eL 


100 


 Syspituipiqmd"i4 paa Hor jado 
rp erp 
paons. ‘onprq amuuwv· avn njra 14 

pupone noei ꝙ ird on) auidj y0 

pou aBunutaronj nsuntm VA рэ! 
° asap pang joo 2Y ber onu пэ 
axuiu3m vang dias Jor pup ددا‎ 

esr ound ovrus ↄpir arird эрий 

* ajojurgasiesip 138 i prone, р рб 

| (o mppuinapto 
yrs puto vga шиири 
aqrbvmorjaprz une vv vun agus 
“gan unum anap errata jeatujridio 
3" panddausy pypuun уызы] gu yb us 
anvpidi] оброк 122110) 
jo a1p aufoy2) vai mou oo avdieanjon 
“go дтп —B miupxoirxxi 0122р 
دادم ورد ادو دچ مدد دمر‎ дуз 
чобур Ma ш, ‘arafiu 3uop paijnuviuut 
` эюрәнизз Деупшошш ido» ^uae 
 anpujynirum]v 1291] jj yop di 


do join ov aBamn any nmn fa e 
ym jap asino T JUDI nup 
aufi.otqn ina Биюш an po popora 
ij pluog ypu уригч tous imn 
‚лазу, pup OMY эим) jason J 
дойт nju jetyejip ead» uri vua ri) 
‚шпику JDN spip FH aeuo] t Jiu 
pipt shanna PPE PEATE. 
оытзюши уз" атш fnt gpd 


inuſßur urinmndrio oxriun jEnd pipe 
Jariuj urqdyj eem 


nmd puny jua ‘гуу 
ytob*rafav niu an ug auicm nun iqu 


phobyypod nj pn Ligy appa 
упору pardon кеа 
, эпизьпріригэ иши уш ы 
шаб 3uindJ7r'iSqyrsipubriari 
-mgd FY ranin ayune 
Him way 3piuayppr tuk ишкаш зэ 
21a 2p podp ary ↄnuuj npempr 
»uop pnouio p rane LULLLDAV LIIV 1, 


"nypourrpbr] ишип. npon atum изэ 
got nie ndui доши, шип пал ددا د‎ 
*эйзудшип ova aun һудозолр&әзмрг 
xunp'asauu auipp JL HOH TH} тш 
S0 gu Sus jauvd iquidii:ꝑ⁊ixd iuc 
“MOR pags 331 сш] دp کدرد ند" در‎ м тэу 
,"tdgppuiippieiie Lind muy popra 
"uno UY NIH HYP uy 
æinuuj ong oanv uti ojdi 393 дәшә 
“AIPA ny Muy uqes br дарь 
vorpoucby пудри jotuvjeq оызатош ш 
пах qeu ‘oun охире 
ec l 
spp joa osv нышуу эшбплә хоу yy 
! jog 
збір aur no аузу au ишш 
шимик bv noos то apun py зма) 
IY CIN UD auum] vie vp eq 
Hone agar n3 jo jeaxuasav puru) pa uar 
puupparpnox) n»'onayid ejpoudanv v ondro 
. uad yy pliodai min jenurgouxss nut ший: 
ne pay pv bv pgr 2p ott у i 


‘md Ju an jo aav giur juts 
. эз exuti ALANI 
: dyna зам jet p poput ound su 
jd n5 399 jeiuprp p popu e. 


“GNI aL qnjan UPP ILLUN MI оп 
Ce • е: 
= Sy P11 ttn popr oap OLO из 
suv (yp egen ey ay "2q blan anon f 
aliu dus UHI LLU tubo pidas 
QU PTO LVI ^ ° 
< орум эги uin изиш jen UU 
apiiiap ignid узш риши d juaotpv 
пои teosivqup op OLIOTOULUL aqva] 
e ee ee Ф 


spunsp vy) nuny qaid разд up 


ewido TO у у DAVA Tatu opby ши 
4^ á T е i < 


тозиш" шәр ppv JLlanjon 6 
ийлидузаышучтоуригийудешәу 

FVamaitu ирд poonjonpiqnis pusy ujua 
-apuu otppo ay шә njouxiv iqruiuiatã 

ec e e e ^ 

yu pb tieu su допис aiv Фи onpa 

Lie» wdi ynp pod airunoj nào] an aun 


ene Ф , of: * 9 ct 
YY avda surung алга ими 


aqgnyvapidep nnm mute gape урозәр, _ 
feu) uite ing iuonxüudonod my 
° HULL x0]03 MSY gE A NAB дл} 
"uniti JO nun ULPUr nt Uy Pury anng 
| Sursrppososur 9. ‘uy vio ja "сод 
йа spade tid 9 
ppp аш Ppp ony. mafa 
туп gs, MVD up ud pays JOG 
napom Lng My opp ошатәш1 ga nn 
аре ijn iqui (Faur popp ppt 
jo uni yaru Pv itj ibt npu раў 
лаза PLANS. рум пукшо зи 
^ tppo Dp hy ами msg wi pray: duay › 
apuy nos oug mungar anyuprih. 
arpg ym pady unyrpunagrr ainin yb 
Aer eiqi] osd tuuc) © эриш 
suodaapun p opu by ir dyin pussys | 
aphyamprach io peine aun a 
‘Bary nav jbp d* «2313 Dav iph 


аТ\рндўшио auttm Sap jevmrnouuiy 
wirun LSa tr r jj ut] pp ) . 
"h 


soj | 
aipivyonBun eom mSiv:awppyoaub * 
AF аимаи pp pergi прш У 
< iynpb шп тиш IN gane mrp 
071 2220ц зо лозу дэр зира {лтуззол 
-anugonBuid jingi age rise punppaa 
Sunway o mun "отриц 
70зшәршишиәпош д» ates Pada niun 
7 Sav sunytnou ravdopupp: uuy awit, 
> ‘gray ирде] zorunda '3ipubrui 
"yunuiutyraum)vipuutp xuiui dirs jy 2 
Do JAPP wgw abun ena jo apuup 
"vg PIU iur jut nii Nx» шип 
muc bur yay rud rph, niae Sun 
` atom) ↄuidm onn пэ” уз сопу jounin 
vdridiutiaſ nandjovjunuengna na NY 
ape vijode ryu йз 
out xiv jitonvdr rpg br ушуду mua - 
„Муту ryuurrpipo eur] jus Фе 
rujnqr ↄuij x53 vm vain i pagana 
apunp'muayvgyaxied epi кун5 
хф enfüigv ↄinuuwiq.ↄid ↄij nuey ai tz 


101 


-pum oↄrud. (Ps sunun YI p TE ANIT] OD) 
i 4insiun matuos патр роии 
| dır tog oump igun qnia n3 
guujeunuuazampgui nv igoꝛigiuop oq 
c Vp annd niausqinas pero den 
S gugenurapunjsiaan hxaoiixxxiundj vu 
' unusga Jon arpunuijaat, урипшщ vov] jaro 
шлу ony удри vos DLO i dtuvqeuti 

poum jayu 31] on jan доро vidi aa 

‚ Dopo barby Эре rrp 
7pavuthpicotpra]oj pv jauod шзмйогопәй дз | 
"vunidui podio Piu jaonvdvd veu 


noH h 
"иршо yayjed цэр замми 9 





wo e) 


vBir abuuã ype d dnp ua Wp dvp є) 
‘pod a rtp by vidas unin avy an 
урим vpuJpn soppy Vadi oge o i ul 
PPUP viquun UU, vpronour  vpuatji on 
шоу ууй uersop дуц имиш рариши. 
NPA мәпийшзилэмрр sy jonu) 
nv dl auge шпалері dv pdiap 


° e 


ишли rpuxt amiuuꝑ vpidaa us (f 


-npani озрши4дд$ 3uedvyurogu nuny 
Juona iuie arin yn bv поищи nay 

-prnqoogervudpp m OPUT, ippv 0120) 

tui ga ipdh tong) upp auedry 333334. 


Ээр тшш pda "abo HE "23 
Ay ш exi] iy o1y0) ʒio o upuayo h pi 
A xijuouiop ut PITY vey) now spun ou 
-fym juano m nyng shop ery p yenua 
exgouiop OH OAS OPON ULI] NVIS jog 
- aun шп noum nojnui niy eum pau z 
ypu mgnurip ta pter jpop usi омори 
gigipvund, шы Ану yas yg 
эрди auedvy олии ante] ij uvainds md - 
AB ушшпи” vigi] ospy xereut epi] Mp и руш 
| 3enijodosjeui i 0 d. y bv pau ↄuodrj زرا د‎ 
-auipieaganeueeurut xa.ip ydagi PD 
тирлер" odp ратору 
nexo d'jbespaucp'pneu ájonpr јазир 
“HF y dvpeiopqi xunpr byna ap шэр 
^no» pnl апош Åu psjuuo) gapir dj’ pued 
241231 jijod bur nan jen vp juae Ao}. 


9c 


vimyuiauonafiuo туй jung di LUI: 
guiutprben33uodi nydtajuqny jou fry by 
mqquiguedu anpoyevpiduby m ruby poy up ar 
шиш TT UY TIDUMACAT Juodry моии ум 
пите еритш oom ut, aSo yom HOH 1] 
op doy nrpuvd tour aꝛiji uon oy»on⸗ꝰi 30219) 
Feo juuu n uoti ооду nousu man 
юшшумзишллриир эшиш api vip 
ишр acd uuep*r sued urgu ap pnug d 
шиш poyLwy punu siuopauagJenv]» ° 
‚ 2'oynjdi pres masv diy apuadjny vpasd po 
grnqudppo p ораз Mrniuiponmu ULL 
vri этәр yabo vas d dt роз pidve-pip 
"iid argon 3joJ pv auod" nae mord 
"njyapusdjnyrsurvi ap vungrpanta vroad ppo. 
"utto мошо papon ruranun др 
yubexapr iit елор, oumyaujvpndeui oua ra 
avd mm yanny trad ipumu pottuvoip eis. 
UU aiu gioco MPU r utr’ poj Vy mt 
dds qure viaeumo Tony) ya ramo iav 


pipi frp vinja ip pungu m заруур 


- wyspa jopunp gdig vvpeutopqaavypb 


элештыол рую Jot nif n bv avd 


~a md punnd yaa sym ast yard | 
int rard jo) jun (y pip ar gop bonQO 
орти рф пу njntrarqey e пек уы 
- xdoxi wu ipo зз Suat paw avy jo poo 
Fr ont npubLtqupr ppidr] puodin be 
шашэпошпциап pnvu jojdi jeicuer'arbng зу 
- oun Oop py TUL vare arjodp 
aurauviequ]bjo1:3)]0 vydi arty op bv anus 
uryan Dir od nos ojo jidi rsu 
pae jogan arr 3330 by ut LY! G 
* bvarvotiqu apouquaeyriqujiavurday 
oiu 3puedoü smodosyvnrs (уурэн 
opion gonad pig poy шаір Япун} 
2e] our S muwpuny pued тоц d ини oxtqno 
yyemuoutbsoo] зм Np HUI 331njurcpiuvs 
dyg yostird uu an axnodo menju зшрша 
]ro»ippinirarmimn Ppp hoaurpunpuip, mun 
`эшртрүш iub: далап узып 3upm 
ujurmde pu$une rary pr dyn лолріулу 


ppv Фи icniy euqny i ouis тшер | 
ung upat pv bye oprsayy acy [nnmis 
чошуриђа путур hyn орис ory 
gnis miurpungaàaxedozuipiun]e ary 
(URL anon JLI HFIP uti С 
qu npo upp LET 3utproDjeuijgra 
пуш qb r3 buodypuiyipoarxdo panyu 
май qb guuodap asiiqry o1524 “О. 
ↄuouuodjip 3 qpataistzargnadiuan эрэ 
. шрагзугшорипәпойлыпнрәшәршьчы 
муши ATT oua ur ogon TAYIP 
Ryipumum ener gan Ty пэцаүэшд 
пе NPULTO}O ei ortpp ez amne 
3pidv] эзил t одун antro np h 
"bur i bv jaring prd] amu pnd ou 
poyu aig suod ип’ yyerdayngny IpDIh 
yen пуй эпбипь, Boy pospan ↄjrꝑbiun vun) 
эр ꝝird. bid мишәр witd aepo» wuwu 
poms 18 ij ] idi] oneri bij 
c ropa vpnnird req ev boy 
ий] oyodday mi pron avd repr узд 





ard jd viui ottunjappospungutte ny 
epqaqnjinpnnddvipbi]iicanfun diy nod 
храпп HY sory Jb aonaran 
DUI vb» uyon vptrie vi ($1) aueddnj 
эриорчриош»фр'уоуыпе avia dny 
pang juni ui ↄuo diy nauꝶd уп]цу ↄunurioj 
ojdi unt wiry navda) opdo opu unen 
"ovp op озб оцу лры уеш мз 
< 20193 моилии o) Cart ao SLAN XI 
“элуу TAMS rpo y anam rum at 
onard n3jopiiedovj arii pap ope 
"MOMS хамр aino 1]пду urq 3p eG 


Ajo mipu(«nzv] yban una pipoy 
«^ +” : 


- nin rd may тампа Арш ADIMU NI 
эш] monpd mpoua y mdoonua 
gp bay pet nne] pünn qb arn ui ути 
yordjouoddnyieisosgouivund) jajpuins 
Vj pra yojo) dun ununi mmp? MJ 
2.03) uni auium] Fut] hy LUG gruw MR 
"in nijoddrzpiunn]sagunipe uyo, - 
ыз any suoddy pn хобиши nyju 0С 


102 


wring sph ouitod susuryap jaja ч сә 

тишпи riꝑppejaixi jouuxdiu ↄliod pan d 
rubruipiusj ama] vic] npo AGO nan. 
^nqptouramudizpunjvuind ушып} фә] 
jr yuyu oudq euin 13 vpunut кшыпәрозф» 
ANU UL, айопзйп\г apuro paie ишеп 
nrↄwiiun 3 pa aput quin gen vgrarp ag 
“MOL pIp mA уоцуазшшрььзишухыб\луң dh 

aur jengrcamuiprmyn: ny bouionoutet d 
puipeur auiuuph loo: моди paeqpiq той 
уойлуруопүудошила буаз e pro ууй 
qe ['Aopipraunuprpmpaneud-siogmovy 


Je diy sain tyegeburauod aaa natipuri 
шур | Otto 


lods 1 prump vgnmpuod 
OLU vum AFL QULNI NI 2uBa nydiasi] 
jomp ape] ne oy abun iqd bajo 
voted yogu бисууш$исупәд] ш UU + 
түүр ази padura nisu 
mupu pawn enia музоо ponon 
anb go mbd ymsu илодй yy pasta, 


owu pupi m rupe aatojeent]tanoyod 
mony qoa ava pus aatepnrame ir jrioq dir ° 
IPASA p nueu Lut aar vya 
7qnjj.omonmub odiy ojdinↄgrnoras ebe 
axo jsuodi JIA spp oqiyduravnjoy 
po попи bad jour nob gd ys 1t 
Pppp озэшуүиришэузш»у) jusideox]o 
ajaucdcjuri3]o1 apaun onu! Lieqagnj 
bs np nqndjpusonjiufi op] ie aro 
"7qnyyuamon-b axivd*asuvutepy ndigano 
poy’ Јони, sporp nante пута рро t 
чап ешо + году 2tn o]oyss]eud 
dionvajdr npidv]áope po риу vu Irupu 
nés буш amd east ne peun 
Gury veut iio yru Jury) mptio 


«р 


үшаф эуеш ouonsos rud uiauonsos tinm vius 
шешү. pd} уло (ipea jeu )*шур udv : 
ard "pr piu ui vp ршщ snp | 
qua dran qd pip td au bod һелл 
“эриш gr] зои nura ngind gdim, 
‘a 3j oUt: gdu paru t nonum рии 


е 


6C 


mu vyjeuceydijagoa ydh одми ava 
AJOU pP LEUN Ap ppungr bor и 
“OPUS 2U unvon unpau JJL 
ъ'эширэ autdaduj sip шә artta отдаәш OF 
-hayaja mw aai b эрг gd] agicatpuagjo 
Joos anqui 3000303 d andato acd? 
way bru aura уазозәр улп эз veg ea 
day "roe yap venu emu saniuant ign 
Syed poopur en dir te aisje pe mSavacacuce 
u: T тулш jan pep uyr 
erg cann send prety bariu epe ej 
dut pb poyi aian soo np vocnpd vie edo pe 
praw nd lr tagr uue} goo rey opt natn 
virinpp] nv] AAG] awp ajepv aid 909 
cuidar злой) позоур rt ednu yopo 
Ao joi anon роз ndi b mv nau 
an) may Ip gdy upiihod qon guxoↄipiu upou 
puge23 around hpubosnanvpr шешн vb 
зодох ло uj jon py оз 
шб1фта эр nyo raq rra 01441] roo зы 
ny do пачке vaa qi] corpi p) Mags] пз 


mno mepunj n3vtuoduiv? ила tfe» пр 
< = А 


aynam np udu nndis byn vud 
vuojdinsamu 


. ш 
кофе aui viro Ture | 
хаал 215504 adu opu оуд русо 
eg x.onjimuant nost dng ipootu 
xutpiuPuid уро dy wb qe эра 
‘AHD реших ороми MP pean ху, 
долу ipo FITZY прл импе пип 
M 1 PPTI PE 
mf bp ийи Tyo neig Hyp пип 
nu$gurmufi] уар мара 
: : UT] TUG ° 
bop bviuasjiugo UT] punar 


| ту "tutti ovun 
pyjor toons ниги] o 16) 


ajo pn eui] Ap UMA mmu yuo 
inqnjd punipun p ur nud poy popu 


ind by n auedi] n» juo) pnd ag Snop pry 


“ha apf] nmiinav ydig sop уб 

upuodonm сэлт nima. ayra 
Ard pauco paid nsa уорэ mon 
- afin pt igit; mb ox]o лу 2uodty to eng uoo, 


v p 


8c 


puday sau op ошемошшуззз, tum озю 
- d'min mfur пуй зора ээцор npres aio 
anu onih Sar no rax ít os nn ut 11:30} 
3 À 32 en uv ў пэ] fpumnyy VAqipioumes»orbne 
' Jo»ogutp nydipv non apavu mub bv 1, odry 
пуззуш ovy DOU umg apmumdpvagun 
TUNNINI juxp nuid эршоуцичоуы 
-myn gapo puodtyrs umm +) 
Мз». op onaapyacopusjdj an voripp outu 
nib aripi asun opy umnpp пэ] 
ed ydiraSun viSuodjm Ppnor ↄuaq jou puo 
сәр jug jur WWI] NG att азуппәз 3 mpaue 


«лип bei vipiup: uou] y vrpiuup iun 
annui "vag nuudo шаби ipunui soss 3o 
"prd andy oye nud unr tj 
Os Mey rait oro) 10309 tdt aS} viuopi] 
ayga sbosspignmnsop {nya jen fout зури 
odyomaynnpnvisqnyrqoad роо лониешш 
Dyed ppunyvnuungdi ppg yp nvary 
TUM jruouvuna euutgapang voa 


Aonanpui Гриз iuodoʒ oss iqu ритор day b 


suonatingas Bund uospui] dnppruonr 


-appdvaunuodar ya doy ey таныу 


Ao» булану uiquuuydaiane aut 3119 


« eunvpr- 3rd dij puou auuiagouva у, 
j gg pp [jry 50و12‎ (11107 13945 
Nep 
vnuijlloꝛp uper: tud auris aun$ 
А 2 s e | d 
candy nacpoad souer agy uoun onijo о) 
„пеши ламу aja»u ign vaba vido va, so 


1% 


a san Пт] созрш кү 039223 


ty (Jl'o»p be пәәзэушәээшщпу}р n3en*023) urn 
wun rzuopug T'exomajenus puodui 
eratu ok an uu syn p 09013 opge pta) 
ngnj mounge pya доиши { 
sdouboudy in svito nigi ou] по epa 
ешип уйш мш: poas озїрргъ 
bem vun уйдш ум vd vun dap YY эу 
RFs oc e p «~ * ө ; 
рӯи van onumnvep Loy saqop ous] un 
"оппут [oD] UL OLENA 2] 0) pv 021j32 
WAPA ANA pour vov] pv j3ue130933j1u 
e grng: uh napor wpd әп puodi a 


Алиш 91011 ornu ушш 3u39 349 


£C 


103 


MOLY qun’ vutp truy Абс gous 
й capat Jroutip rund pia O 32] 
niui ſuuiij qwloʒ aur руусу) 
map nar sojosaaunat yap vindi 
ED a png rji utin punt promo уур 
jon euo) t ejr ALULI пушу ava rues Wk 
mag up punt qe auodi; opibus 
` FTA DUA) JI обр onw TY 


f 


pianger passed eun] риш pause). 
‘3309 Lop num пуй ausqottjap . 


| „тра Way ацздпу bur QAO диз 


мшу улэ супу apanmeauenvo y M 


“bens z3tpayup parto (dic RIO py маи “iyi an. 
an Ee xj прамо 


түй AULD op nain PAIL jor er 
atu adii aug min vcn рде 
трити poe ¶ Aya gpjo 
pany pnuamv опор aou qd rng 
OU YOU ¶ dass n aoo 3) tern 
npeadinjojaselput 3xucpravirterui br ona 
Sug nni anna) нойр Liv v] 

cod ny ain sd diy Aur opad 9jj f (f 

~ 2% .* Cad о 


` re ў e e = 
r “sito upmudny nytdy niti neyd pot 
| оштапгирзыу DLV Yau LMN п: олт 
“AS DNV] CAYAN suo tug Ut bv naci 
Vy e 
-wapo бәш uur vig ind tee utp 
пило puo hy qd-guouyodos sod upy 


aoao nd en o opp ryt raa 


+ Puy poy xij oP US Luar) auonijedg ) | 


cupanprvurpe mv eye пә jeotuo t 
OS LOG raniarp jid] rogis najuan g 
пища; brwyn dir aonga пэ eov 


Фрру bropusíai ешрри»зушиурммиз ушш 


EL чан, 
"s : А "Уапи 

3 4 oft a ко шз н 
‚ АЎ Фзиошуодоузу pavas noq 
ашр ибис ӨКҮ, vuode yiqvpoyan 
` динээр пруд пиро sodos 
. . HUIS mun urea ts potu) 23/1031. эпи 


oe 


е mgs D "ipi ias идут", 3 


Ct 


Su jq tuoooronvo v s IDLY equojrtqo 
marg anri qipuod ә niveo tarte near" 
“тозип vo pure k pussy рати 
e2 ee e чц 
тета eijedernstie us 
цёреимапсуопито vie OULD np 
3jd| 1^ yarp бозро sucujedjp upya 
: . DEN „+? 
ойлет пудро ajdt эгиїооу 


зуишујуыпуту 3ionigedo» upy une ut 


= 
7 D 


` mjvopqe antur n3 burg» arab npr 
ae PTL * у 
исэр Гоу" одот oyod icon ууеитори 
шуд пий yuu ээпор jrotjorian 
et ^ e 
pij asad, diy pup офиз усу aia 
nianmuamim.ngdnyiscysoad jeudi wenn 


e te 


шуша утар еа сила Y 


эш! 031043 әцо4ер UOT o 


"ingarj UUNI от змоў 
ap эцойүршишцилшцауой мазий gy у д} 
ngos уоруу урышашәзр” узо] JLL 

ützbyeu jim pidr [оңу qu Mount 

TL DY t0 gruto»r PIN eure IMP aur 

pyp bercuegosome эрти? 


ejdiop-1q7] jonrau apo qn yoidijin bona 
viyy bax utd myd ty uroon шыршаз3] 
r pad уеш upuyr aus subi dru 
pb prin niuis ouide jojo» 

+. “opruapidry orah бууш; уара 
AAOHLUNIEL) UY a буен AUT: 
ien. popr yr fy aim pp 
ey YUP son шырша nb ↄqui Dy 
IY jour угаүе jeuan out piuait 
uin onuuio» np’ gigi og nua д TIL 

- ut vigi: лу vooprdesuraogru gy де 
"ору apiév] fori juedor ayru 
“TOPE. pomum эпи jS La npr wy 
aafidp oy vam os am n cigare nguda 

FAP AULA uan Майыр мым pup 
tio vaut vio pv ыц уш uay uas 
MPR EPA Ip jy ma JOUY nueg.to 

pumbufrnosnudurssaqy jyuad uor 
uxdviudut :азоэї1Ь иг] Доол 
ngivBdienqngliaucoi Ado jodne пуй 
uet uno] луй aun цор разор рь. 


эрёррчәзш adoos vꝛjrdi.oiidro anv ou 
uioq IULM NITIP ceu voe ra 
nuu ырь ONIN Aan u хор» d 
pau 3d зп зоту pny DU пришшкыә 
poge nood 9 uti a qua I 
ur ana ono d mp juuya 345] poo] qiue 
Au auↄSxu hun ueo Баз шоо ap mb jide 
“orto pid] у u эшлә zel | 
“OD PALIN ev n UA" 329,01 21 
uni genug] PULA ULL WP H 
"vifer urtguqn ин oge n od. Gꝛui 113 2 
tcu vip 03 доот v “NUM PLUO 
кто aaun vio mardi dran p 
ишү" jopꝛij avp puop ang зимус 
шпу PP pij ; А n poyoni 
AIPU и EVO оли) ava on VE 
о a —— ppi bw 
pato ганпорип,ду juug ty anb33 LÀ 
ET vui T auedjrpiiugirp aaeunjode» a⸗ | 
” agitooter awdu i руй nar aea. 
'nnin rfuvart ээцорзэибишәцофәр о} 


лоцеми nuu эршәр` prap дп) su orn eS 
arno aureo vipunta пайы эпо Т, pann 
onhanodpieupmrpouowijodi to 2g prqnd 

amp MOP Ih WAV hydi soa ↄapiuop onn a 
favejdi ns oipapa ufu juod agonm agav 
n ayuu npunui m» AN Шар" pau 


ие MÉ y.prron ↄpui auo dupie jeugnep 2uontjo d 


- pmp raavd iav иып 
e e е 


"mnuifav suour pp ro Lup yiy usu 


ew 


. ` kuüvo^vpnura 
хопа purty шг me 


jo qued Sun igh апош зау du ninu 


papuutus p d MEE TUL spor оо) vm 
mmay mud 3y nqroro nunu amur annu 
ypunu дй jooni yanun yay ua jn) 

‘on phob zionsos pmu nun lii aanus jaon 

- KOON 23110 jiuipoxodr au&ugodi (C) 

suupoiodẽ raoitgodiad oↄſſ tutto учфигу 
"itn TETUA gr MAD, NI UY 

CIqryrionamum no LAT] и poꝛ qꝛij eu op хи] 

"pq хуу. HMI anra pI pon out 

ay] {rod xuy pur: изу np 


e* 


ot 


104 


шршцазгутуоу opad зитор Up weu 
nds rutin m ↄuboꝛpi.oꝛrin.iauas sunt ap 
vipuim vijojauimj uo round mun pu gy 
pidou anon must ny my eeu эрэ, j110]02 
13191 v) 3U0p opto oꝛ ojui ꝛpenui даз 
gp doo» auctoajtuo» vasagos ogit aucun 
-wpun YO aua ungue pioy yd aop piss 
qipuedatn.oir»"nmp OLP улоу эрдэ 
2uodu ojdi a дшш jonm nan нора 
piodei. oj оруй уло пеш xut LPP t 
33 coy меде} уто uvu man spu 

эр рчейм›. pfe won euer ie ap 
тубо м8 ponb proypnse aun! oujedoy my 
odo ғ griog 13 vin пуй јод поп joo шой». 
©ңпилїл] элә] UV] 2 PY 299914 эл 970} pv 
puedaiv any jugnd пор ↄiiabmp aw уп 
^уш$үш 210130 t5 turnf 35:021. 1 101] WY 
miauas Do Aii, norpowur pubespuj[rz 
ngaua unitas yuo dry’ gog иә) 
"шгүшбтш 2P 11] ut rund) tak: ишш 
“ae томе sore spit xd лошиот 


piu pared fofin nuni зро apun uu 
Pru nowsy novu exuan oyn Api augeu 
тошу улуш OULU TODD’ onp vxiiriu 
eun damn ↄjenui дзуаобм дауу LUD 
munis OG um aue vruideiu уаз you 
enibnnmeoggap: nbr w nauxaij unze] suo 
- mjodo» ugoyitapame ишу rard ouuuop 
"омей xovuiv]oiop r uacorpdny navnp оп 
ушбушлрилш utp улер h APON puo ) 


. "ватра oiajodoy aai ↄ2L ia n iur onb mnt 


- rou bap joo pompus jnàgna ‚| 


‘oq gidt] If 10]0› pid aopu bas аула ay | 
улуш ony pyjor rre upe iunn 
ару animi pide aug pidr pana su 
SHINY зу NOP jg IV pram jusqey assur 
A909 ќопр z^ 120] yonad ш anyeu idio уду 
7. tede idv] aſſ nuu aapon j ansan yord 
шузуноп4у' рибі 2207, subo) TOY VUN мушо 
‘oor ouijmq9ng моји ypby usang ua 
vpuv vio gjf tdg ry ac] nez spew pord 
meg un yong pay bsg] adver гд] anby eu] 


“иц [ 
PPIP juutpur irx пишип LAUN cigs] К] 
ләйпүшгурир joop z vua ideni шй 
pui nu pau ug qnaa шош ш | 
Auct Up pnSunp угуш progu usu L 
£r viupyr оюлиүзА умр 4 бозри тчир 


iuiijd cina cam viquas [ оомасуирче рир 


ba WAY) tra’ 


ODP MET ULV GUUS jennu Liat aqu рибу. 
eouupitypip.adpnbosap i nr Zinuvy emus. 7 


OOS LAY | 
туци | wowma ipad pnbospvrz 
"iud. (53 punue aucun JL RWIN jn 
EIQ ptc en au o.ui Ur pip-od pnbe»pr 
101 NU MZ" Ip | 
Lain pir ur amur rez pun раз gama ap 
иэш nana ] anabarr avda ra 
* e c 

Acdum nj ax газ 

edunn yay v urd purna yr ye эмгйци 


тшуз'гаыгдышәгалшршнйригуорцошт&ГСу 


vyer aedis raid iuinb tir21cd шир. 
uud) iid uraqeuubw pivduim егип 
риса тими 3417 uo]o»onot лампфоу vbu 
rnbiaꝰ эшш xinv3uoutuuo) god ↄuaq оош. 
дещ сиклхои мы vipiump axied ULVGVUUD 


r æard шшш) de? upud ш” pip tad pub 


ГА 


„+ 


mwpuan n3 onou | 
quprmn M3 MOU оду uijruodo apuiap 


rpp Du] org ut рашу d'nquid пу 
йурмрзфпу» pinan 3uop 3u3q1 2103] oppid 
‚әри ꝓnouriad wauyai vnb jd nqujd 
лабу aun juega jan nmyid роз 
"Eno tary an na eaa) ayer pnjoyns a] 
Још nquid ug pn 31 MEMAJ VIMY ULO 


pv puoda may m pyiues Qo aug) 
оошот Up тыи пий TA 
еә 
T, ee? * 3 ۰ 
iediquid van йуу 2: gar mus імі 
-yum mbra TUL auen ио 
ngos »uop truest типш enjoy epi] 


хуш ALU VIO »q tz PLY eZ" LeU «n 


 Lyap opiduay i ouv]d appen oly xop) pi 
dn nwa eya enbv erm аба ochun 
3pugp Auc praua ALN Guy Nojo⸗ 
juni LVL HDL «туту Шош эйт 
Veg vna i mand Lj ju сисмощшо 


ce +з» 


ADUIL.UDUIUO OIULLDIV 03230 AF Utt e»t. 
imon миц ponb у npuimoa umun) 


Z'uLIDD[U LAG purnu Jet Duet Das 


AMIL ouy dv rep 


-wij anjou Np даблу опит IPI NIST W 


` ‘gep aS p зудо umge eub amg 


< 


dv ىلۇ‎ 30703 330p 301.14 Waunu viniu 


amwr 
guranvnbe ox»vd buc эшриш)рд4 ptu py dyn 
S uiuimqes 2] 002 oꝛlixatoiu o3u2 ĩii озо пэ 31133 


wngujjugndjs у <- Ab ype 
an ;epuauod»iy zvputoru D pung сотре. 
grubui axp әд] Jord rna YE2 2p jc 
end руне yenp еполіш P'uuod vov nai ne 
aurp aid yonun pav mun Sud aui 
na uo pip шишщ supna nui] muh 
K enw] pv dyn wor 
euS эрир owruuod vaqiyd vumi wi 
үг diy xong nunjyanutuip оэ э gene] нушүп& 
ugpi мишу ap kun 24vy 1030 u vb дү 
tdv carta np ‘by Vuby пу 2512 PULU 
ab Коо» i jam Т Шш Е үм] 
тупн 7:5; ашщәрйрдизоциозән0@ 
dap vmqu avi enue шәп vina 


synods duni] 


* "pub tnyrquiqiaidoov 

| gopus)dj iouis tu auujmou vibe nanosu 
"upinbuurags vunortao ur eui шү] 

- nyet duy apurap axes pv dn йим үр 
- Yir] onutui armndurngind diy utpote 


хур” Фуз envuatvopidejui 2 npavtyn pan ۸ 


vdo uur] dnj YH rera rid] 
agnjidui imu ури уона uopo vt 
mout aei] pr hyn araug apup"jnprat 
pdr jnuiiuo узуну” уцрирмах ашу 
ani payd dij arun рй] annad ai wru 
ag pe Ayn лашон amawi popom auub tT 
5 “уу pd qv üt 
pnbnuv jijen aagpenb сура оцай aam 
‘jou ↄp озэулопјпй ane uroijpuvjch оюп 
Any edi eur] un) шш рр 
uris puin o доре pude кано] 
pe Фулам у bur cond spp соуш уь) 
эриб ајот piorno ур 3bandoxeuu 
-wgnpzn rga vqnjurpidv] iuri. 


єє 


105 


pvo» aunda autumn рзушоу Latta 
cto tj iuvinbeir шор gua nv]? io 
зл puonso»ann] эм] лд] migeuui" y 
"1310 pv pued cuindyp vun n3 
UOMO OLD TIO "330i SULT z 
*шщшшиашәшүзәзйәигу apnmndap iy: шеи Гу 
3]opv ꝓuodail weiundyp тиип пу popu 
отш по ‘оо MP ишу шату 
9) pv juod usi] ponb wviundpp 
TUN RD мм OULD vrptaup y циришу4 
алт)  'erüunnbtbeitunapri 
ux] c Edi tuin 91 
шии” м: чири иг чот 
"OY, 3uop дуре умо puvarypap wart 
pida mbr w, irn ходо Q*1491] jour 
bigg viuijnbpunui abori.iqij uLinzyp ey 
Јао agus vagy шур пш» 
‘Mp xuep soppy odiniu үрїфм vibe ns . 
ario quein quud 
гай ürgeui ru] add d меу 
, Ы Ш * 1 
pe puoda aud vipiuup pe vurma 


^1u30,33u0p Janboosp 2303 3^ epurdad su 
“op vnepp поз Vati ur vntpp 12930) 0л 
< ojo Pun jussis gy vur dtp 
тамып DIVO ui мии auabijtp q 
"Wwzurzvszui(guagdua e opinn 
envap'6.tqi ipin An curd ax[33uinjuo» 
3uop зэиізиоз dnj sty mvpp ejes] ur 
* ээ 7 

хул uigruuis w тиб pdd vunn уй 
зриоп aav vipluuppy ↄꝛitop onou одос 
"ui priboo 437191 orundi vutinap эшш 
W OLIVITOULUL auaſijip Atay pj e 
wud urtzv] tz utiqeuui Liss jujoput z 
pyp nj 3j WCU urix poyx . aquij ULI TU 
viqij rupti an y sapuntarynsuid 
Anajoypr 2uodii apuu (outa Ayn au 
2qwijuq pupa auonaosiuu jexutucutstqi] 
pmd OLS Day ITOH, MAU div азуум 

4 е Ф ہے‎ 
3uop mungur fjyeusd: witoos mng vuuid 

, : punu viuo мап 

bs cuna Oe] trp f end 2 : у 
грузо е uou зор PHEOD 
эршэр'уооз jn3203 3auttiyio) 33uop pot) эу 


T1qov»Vurmuireni]2pr 9923402 NANI h 
"Mop vuun bui HAVO UL шришдән vn] 
Aye goap arta уйш пэш әз 
"ami yuq puan nan DALY 
wyamundas amang awipdn j 3221] 
SUOTIION IP MAU 22550 uaa pjagi inl iuxi 


“sad ipuu iane йш upuan Е, 


eee * • 0% е \,' >з» 
по qu d о: MU E jud 
“лумот nog Me Diplo Торре va 
IY SOQ UT oy up tatty уручили 
utirgeaur туам (316) pe мому, ARPM эз 
“abut aii ULL b "Ve амура 
‚ эчойздә уйла либ eu] sag viuda 
rurinui leen anog vv 0) bo» nv v 


OPV OIG aru exu 


жүз jruonao i»qu: ote zuroqvut 
"ut zv] UU erueziuapar шапат] 220 ui 
ojpr ↄ2uod wariiuos vto vagi] aco млрзб 

шау a n pinPuid aup ardue pv 
anuansuop'eieundas vun n); хроп) 


гоу уп» 2330343 DDL] PAY PZ ULL UUD ap 


< protrexoutur pion vad igi] ocn ән 


7 uug ui dar? uuodo dnyan 3ttodtj пу ; 


e 799 


nrauo LTH ut] u1 uo dn‘ taq] 
م‎ ^ s 


EHH 
ULIVGUUUN CZ? uM gy punu 
шумии А шатын ↄuodo⸗ 

"«r'zurteqviu tt mud LET] pe 
"eure afpmp UL LV] 391 573]0) pv 
QPYAL лир auaq e үл eno: vdiaa 
Anunpunp'trippunur ANDNUD ju 
gue rz Map ypitput avundax 
3urin jap {Hod prp te xtaptit axuuttp 
Tunatingy rain mub ouxnoiuiuxiuem 
“dı 2122 mo ец bda au 
dram nom aapi Tq] 
ризи" OLL JANNI avrunda мила), 
“Ge uri vue: pnus LUO шм] 
тарили uiid yuopprereacutrut 
д1] лу имдат envi vps ур 
apex auaanandus умр (lott дз 


ne amapag aiias uuu] ur suo 


LE 


Alajrn тооз шїпзөр diy sy ↄuodr пэ 
Lap MYPNIMLIP NOJ xe f. ‘ULV HLL 
hzc jttaan quoi 3јоуреъуәјјоз Ufo dtp 
amun») tul, uoo» Irn OUT WLU (у 
"NEDO Lpp App A grt» tur 
шүп миоррэ оц s100309 ap jura 0 
Nxout ili eu py uaz” 2 to Mpadny sy мор, 
эриши MUO AON Nd ap vagy OVRUM 
- оңай avund, tut ut Q33M LIN] 
apiy arn yp nj esed: eya vjdi 
, pty mop mute puto пиш оз 
vr опоп эдт, turp ма ыам 
3 map Laas au pubetu 3n nuc 
aut anod zmupdan ardoossyrnat yesijodgo] 
exor3putyiui jv jac] 
“Ошого пурош anzv] sagi Dyan ud 
puny auop bop rufi a] nou 
jury aix pup rund 
SULIT’ ripiuupe urirur TIPU £ шоди 
Atappreala ouo wi туамдер 
Joru xay aprig ond ejdias pour 


"vint vi judi juxia otto judi 
PaL pey uie ur uyodunuw 
s Vundjeurinur Apunjur uvas Voy лаищ © 

ээриши unue ut ated oadoo3 ar" 

< und} vuunui apunjui цимрдпузп jose зц 
"edv yn» JpU jo] 1 чып] 
33331. raip xetdni tavbin — puodi, 
`амиайтир эшо jou máoo» eda vun 
“буру onou arin ↄuodai uot эш r’ jng 
` 32y рээїрйпупу ouaou red ш spite» 03.19 

» ec * 4 

by ушап IPP aum ↄtiop LMP jux) 
viundjip vati ee ш aiu npunut uv, 
"тай stand odia доз Doug iaauabijip 
хоз уел, ALIA py dr bosspi on 

- euequxui weed NUYL apio) v yaoi pares h 
даш javpuzuu 3usSup wae apup annn 
tany ontenouerdoos WLA atpuitiu мм 
geri z vipiutp шлш» 2p*uqi] 

. wous 3 i pa. 
aru әт — nin poru уне y 
j > 7 1,° a 

FUL) nap me nyA AUN OIC) di av) 
gud г vui anariunzuos Фитру enb mbn 


9c 


106 


avi этобаз us ушуш аду рда ш зууса b 
йур abo» същ oao canny up 
WG nv npo po) gt (uur ajdt Canyru vaa 
G шүп Gupuvyid pe досу erag ua 
ороор таз +AU nv yuiun]yr mo 
әш ерме ne bungo say wn суй 2% 

3boso e vei aSo саза acodas oun n 229 
n5 2330250 3.13 Dy un moror Micojo⸗ 
tain pide) tua yawru naim эрип 

XUM їз (LUN gunu vaut b ne ydg 

"Uy voine ngh) omnes ost +< ya 

jdn рогу зыми 3u31 un N02 C ешрш 
qmd bY wun 3u uN ojodaud ny9 
gansd ppt jin sand auae ne про 

zin DUST n ر‎ nyewu 33) 
abeo v» jen] punyu yey cod күү э} 

` our? uc soy» aed aquai npn 

luy ое 4 exo yji auey roge dá. 
vpunoignaqpnj jigfoute aya суи via пл 

ne ag bas nyau па nauso) 

uoy) oun qupd: up ‘qo? juXitute» әл 


‘aun рә Ruy Buf aidoyny nafu 
ошо) эл очу дши) quoted ui 
nb-puonvdo шишо — Cyr jn 
| Manus &eyid qoh qued vas ne 
aga) ‘pus gonad urnar puonrdo 
pn pans unnjodG vat jigg eas ро 
sgio улиас jux xs uunjedas vio 
a weund eunn пә yu egi 
ULIVQVILULD ia tury, vavunds vuki 
wm vuoh узу tyr P пираш 
13140) Wy, POL po узуш иду 
Juo uq паз navuku таму 
-panpan Lug) мих nyu 
ne uvinrX] рр лазии). aura, 2 
с фо. a pg yn MCA e 
awo уңүзшәмс@ apo amo] 0240 5 
nv 2uodej ap шапар aqu au 
,edeytr] woyryeayenn >р XOCA vao) 
суй yunu juxia ug кашк 
хш тилеш expe Jj qup “Ug рэ 


\ .a»nnuuvd uy naxtuio» uomo» suon 


auqoxpy dors stop aop prysuodat 
үә узбо? juajjop "әу anv aito» 3 das 
отуз arat шә 30v fegiptumq изо], 
angu uoetjtqu]vun uouving ) 
‘grops unpau oy otadiny m punajn 
apuman mbarsnjnd sy шефу ajaan 
apun gis) JPauvapzjqviquou nundi с 
утюјоз 2р4] opuvaty uenproo dry ongo 
ndppapnpnd пэр diy uvnpws ap 
ux гаправ 3juquj seg олим oper 
ap Pi gonad ini] ap pai nuiyuqny a4 


2upid xj apui ꝛup pr totry7acgipaa лпа 


VUP VUD nip ULE пупэпоэ ng en удул 
rojou зоц meag amunpa 3st dp adj 
оршил решу penaung entpvyap мди 

эдш Про uy jenug ap маца suo (d 

‘prod ui qrapidv] opavuay дад цуе рызу, 
"омй ао opaaua jeuoddnj мои, 
рәш ui tr vay фез эши nied vi va 


ороон ate») pide] эуе дә] мэш} 


-ap апу эдн, ex qv dn eT 


‘ppuru pr 3joy 3u023jet odin 113 


avquiaxy e darjjüvjanvgnaajpauodm — 
= uei vj vjdi 13 301 ox ipctin ap 


anndunp'vjo va dy vaya puvo 
tyran OPV "eui ANY VIJL пэ 
caqyngas, xd Butua ap b vquaq adio 
pa meuvdag anboxinuuyy 77 
auod эйпоцзәзр UL шы ju vun zar 
б Apu tj {ңәш Оруу qup jt piyji 
jm pen murut oujoj ruouyodgs s 
^ nGappe упали an jm olan 1G’ atu] dny 
“Sp surg орхи эд Ap att nito punu 
гих unity ponb nyinau Jay aprum 
Loy ponp? mun tuonsoxp meul 


nonpa ngo y AUD pip ournuryod л. 


`машо IG OLO ULD NLL аи 
“uve 9 пор jrogiveimvu ушке adi 
O'uneuniprun eurjedoyaxied in peat ~ 


- man 0p pnboxypr^giijuoipdi n3va ja 
“abana Фф шн gop ингуш zz ut 


UU jppergu]osaxggedrpungupap Or 


wdjanuupr en ере vydin oun orn 
ауаз": 31901030123 роз дз] 
оп Фуу ирреһ ziqui enor jane 
* Un (vont n oam ojemui puod: 
“ade vto jasjruieo y d noun urgruur nud 
purun 1jtut 0030271272102, 02303 
. азада "LI? wmo ‘TH ULGVUUU ) 
23) ojd duos vann ui зор мо ‘иц 
20n)3q12q tuor U U0 utqvuui»tz 
түрүнө T. “afas эшор 210) pv 
QADIR зуут puoda ha] guon np - 
101 jauno y di. urqvuuprz nud jain 
CUP EMV) Ip 3101 "po сло 
AAS JOU UIP, лаш ANLAU үзмшөзүн 
*7 ^ e e 
"un vorpour HIL Orb WO tz puni diaij 
* uio np ugugstto auonaoxop vo І 
2251) 3uop 3]0j pv puodai оц arnt 
puod trutags von gipuod sha vↄxxr] · uigru 
шуш” шлу amn запор Udo, QV jou 
-odatt cain ayen iu puodai, vavuund.o vun 
п» pojruio^ OUTIL ut OLU (10 UJOJ uiuat 


оо gD pm») 
u0puv dt pip outta ui jaido лоху э) 
ттш assim vivumdao vun n) tte va (tuos, 
'" OLEY UMD EEAO v] ирши мо 
“w 'jndan 21% pv puods,“oxum 3j 
7 mnuipuodaiy cundi ruunny oerion 
шуучу uuijdi зии 
турыныз г осшпблуошп 
routings muds npoutpranb pao da157 jas 
JUNI TALL ттд uz ирыш ли, Аа 
`шәз{' yeu pup d atre pid. 
- eco uodatagem wt borona ууз: 
OUD vuma JADED konsonn 
эшда paar vrrtizuuqimmdizutqvuui 
ib ae porci ger uou: 
2022221) op JAY tr xeu pts 
3]6jpv juod'exiinayenut juuedar gn 
T° GL bras l 
9r nad; your иса w | ) 
| * ui23 (^32 andy adipo 32:01 tar 
~a 0p apd 3]oj pv олш yenu pued 
ALUMI Dro VIO LAF" DD IA" 2230] 


Jon окш) funo — 6t 


107 


"а dant aiqeyjtoy · noxlidui ana sg aoo 
xpo 3405135 — PPH р озблс sy 
* Mntuldgs 9 surpansuid-ngybap пзи 


узчу озу дурс уылишоошиз puma 
338.43 ың eed Jonny boy nnin ann 
э$йдус з тур Jib» حدر‎ quid У ыйы уга 
wdi u uiu М oneuiupged элердо) 
PEJ 13] 1) hive aud iuge 
Шум] эшм xiꝝ y Mfu ролей y 
"uiti un yw $xine 2 эмес yeu 
HAY} jeu Seg aSunuruxinjS ariaxirge пэ 
hoo inj] tg у озо n br gunjui 
nady nnsidyte nand UIS DAD унщ 
I Yop ounn эп E gruan a suu 
int ў N шэ» yeso уаш pidis 
eain assai beu hpi Iau 
ул ууу ухро gui) ичшщ) Sun q 
— rawd smaru tard iuid 
SUNI) SS 
mau ug bibjn nanv ay HIMI 9) 


jus jouegat? aqn) сәй age iuney мләпүп& 


ASavd)dinj vo میدب‎ aur uray цә 
rnbv by-quadintivuap улоо jeuiujo m 
Ab eye wisn vaty quad 1 niaxuop шолу NT 
s eo ре o 
"Doi oraSuoyavauod әпәд an €) 
Lely om jnʒ no py wY эп 251 азии 
of = а 
1.101200 stand Sde n) уусэх 
* 5 we 
ane 3615 ticouni ип GH scngid) ↄꝛu 
Vava juuu Ч ого n» эзиз эләһүз& вуй: 
Tup wood dy anc nny diy пијада) 
б ganpnd ay uta ayy әп цї qi a» 
дшн] OTU ui nun vj» tuu viaa v 
DMI ANY MAUL LB paard jenp шә 
‚ «< . . 
Aut риту n» anv ouurd n» vjdi I Joos 
чодае» adit vad npie» znquie эрй 
ju miuil гугу. maw any znquuye 
Фл) Jin 1 6 Au] auo] nts HA 
JAzvytuvtiirzhquae ut yolnaiane "reno 
nu ut 
apy э caue ээзи pd ur auod nane Jın! 
3ipdutsoucd naw pny spore ed: 
 Gtaanual, пробы nyh ру uyl runy THQ 


byr €? 2uiv:oxuxeʒui guru nane D by 


"муун папе gv: 33] patr 021010) 
anq уп әс. amir shy pr avbuc n mp 
ug an vu uiepibug be w muou aqa 
20 Sona) ug no srognydr aera ap vuv 
у ho ap mn jepbuunv) зали gay vata 
UU uoo ut зума сумузу улацр an zugby 
aps mh ца Шс noipoui bore à LULIN AULA 
aqeu ددد‎ ginan oanr ap зрур yd 
эй зуу 4 zuquuye зил ачуула mub: ziaqb 
T maur J apoun рие y nV M4 
(mque pe пјабш iua: (au 
(1) yorpuian o сунушпу y mgu ре ‘bn 
проч әри ex aeq 3) ug مرا‎ vas و ب‎ 
ajo juega diy mraubye adaj у ydy ouia 
„ээх otia jd] IES anaxuüjp 242 
X رووا اص واد‎ аруса رجاب‎ комо аз 
wwa an jin u ign s awn ug bib 
` puoqao ding 223101. a9 je umna натан 
Anyap s» jin iqu азни. зрб edaypp лә у 
- en? Agouuv vn vod уроо ur aai yat 
payd 35:3) uijanuru 2$ uv43 отр 
` oa opa n ppnow oj vgod 


. * x 4 
120143 азир jp3»nuax an and npn ryy 
А | ow а 
‘ory jinbuirant {pS Ut азии зу Joy јао 
pavjn3jusl mge uq золоту uy ҷар 
“2T 2M tutu eut TU 
dy سردد‎ vejurd 33422) an ttu ээс 
BF Ut aiiud ИСП gebyr h zagre nura pn 
Nnaur | і опур e 
* рой? Cy Val падале joxied yop мах 
i — aita 
Хош} dox Gd Axe ing puo vud ayey ` 
с oy тпа ig sq 
Slt vuubiyiXjoricuap ndar Axa urb nunc a 
ашаб ure pop 21epip nant зой HoT 
do an yp: arı add mustar pe 
۰° c 4^ 
gown anr pp} aun Beaguop ай 0л 
вере jrpuod mie ad be quy conj хо ojdi ut 
ФЬ ауле ann элий quae nane na 
” ~ Ww . T 
шри ол ab an aay оца € NUR 
К л А ee * ° * * ett 
baw ‘alo ovine] Ln TMDL te auc quoid 
doigts tg anong radir 1G adou 
ау exiit squ) шд) ugk үз) 
d лэ bUn opran pamp uny 
Jeu pwd unuy Mued aueipadyut ecu 
шше y nnt aniy niv uty vun nae 
ои змор cie mub jonon bany ina 
ce “ow e 9 





грі эми эпоохішо d niae in) nij 
Junus phy do y 24у aimi ed 
hv ny] pasar р ar рыў wan ad ug 
92 Cur juaeuap саму be qn. 
3quod inuiij nuc Lind anb? па) tine 
puipttnd iy acd злс en gt- 15^2>%пуйз. 
"In XC ing said уер дй ца rer оз 
nd дши enisav ш Sed эзер 
Band nanv aulo 
5 мема 1" С urui —— *uvcu 
V Boe: JUI DIDDY] um) Су ay. 
Payo Donny tur un] AD пориш" 
`т]грїмшшү X3 und puny) б: tina sy 
TUNG) OITA radi ллишзуси on) 
uye j outipy ambo oudy rup) 
Puoʒ ond созсом a Tumbo omde 
ar ouid 3 pds jio Sup Nr около omed 


'eqoyip русусшса (r ppaejo eyed Jnjop - 


очор азу MH euiqu puun 
о X qoo» aout 11] Ly 2019009 np 
уюно) эшо урушла pones jo NJ 


n liõij асои juger] пшрщла 
ден; Toga (Lop OPP ACL D Aetio aut 
. nare rarjodoryogund 81, ay nga 
Ady dB ay moras ig enin. озшщ | 
uiarqeuur an мишку nuum 


ara y puedo vio prop vic vipued дз 


‚ 2 DOJO signed оришу фора. 


г uga utat sedeo шась Izatjodo WUE 


*:n31jedo» uina дамы 33 nuodo) 
Tuvan үдә uud jausi 
navey проши узу unran jegipp 
Jeuon ay QU Gane ghy I%)0) JN eu 
w дон! сузуп on utb jeru 2092 
a MIU USALE MOLAO) 
ut nuair срама quie EMIL 
d - 
G 30ytcü nnn памалу азу anqdquj 
p 020) 3 02 U TUNEN mi. [азиз 
an quy из ادد‎ зуу A n nagede 
Guan које vuindj ne avdoud aii xi өп 
"^ Bo 


jene audo ap jad au озо] wa 


~” (су — 


ууа п у азун 9») ко (Xv 


108 


n2» уоруу jud »uep UJI ома: 

-pagea aru jud ep ota atia ott 

«үу аә eraeacout ui jont ып осика 
Atl ufe nnim any Mep jeunadui suod 


.e* o£. e aw 


"Panno UL atu ход улоу мео aud at) 
ши 2 ALCP nui пома JM] I 
ered auodånyh pnp aun auia) 
Јалу uydun +p) tunge guanb 
° £ ° te 
San gh oid uid jusidet nno угроз n 
e 1 - е t ‚ 
росою qdi ap рр JA BUNGLON us Ө; 
obxanxui сш Sh ITU р 
v gb jottu] nau tras ben us nutzt 
Baek yy nipeuiLijesin aed pep aeui 
nyc eutd уыш) obx.inxlii зу дүнү tuac] 
езу vueg vag p учей joa Bof ava 
озо UNUL ALJ UID v AAA VAATE | 
} q qnm COPY ap оу 
npuu pry ame pets jeniui unou jon 
ш упола enel eun haijutiß ety 
auB ut ADU aou ett ne р jas nene 
ogun oor) uo juil puny yeah n3 
{рош pound эдели ач: jinapecp 
onin опәбде 129 AL Atay 309309 L 3t 33v 
. re e e dw 


b:bp pax tia vie mob Цааш junu ug 
nv пуб abe» sauop ad әре nin nifav nj 
‚ф inui neto; зуй nane av teg ny) 
Fed куй nnn vagas junu di nuoc 
jp) je» d oye плик jue i eornm 
E: DUYA DUAL vuda nius ant a 
а раем о УА 
duwet PS; урак ap uinjb اد یما درداد‎ 
n»ięili auod L-aysttioy nunui v2» tira? рощ 
эзуззушо anututea b= abv xrpiung 
149 NIA TZ әм? ми) ox a3 uo ELL 
АД m tint JS POE 
“urd ayap wus) эй] уро min ou 
гае auctor mapou ураз diu mufid 
‚ ume pom ved ae conim oauadav n» AUS 
nint ITN} оор ухро esu FIL UU пил 
naar gad ууй jaiuu ду qM уму, уз 
ar nanv душма ышт Zinn nBictaxwd 
‘Quik ipunut из wiasidiss 
ошуойоу ruy? эр u0 دو‎ шармаш cui 
ui іп auonijodo tap 201 apo ud мир 


(v‏ ^ يھ 


nura bye ipasu uon gmp Adoh aux ob Lv 


(939a qni govuraz ut yunou похо ut 
apuu as ioo) урин руси rung jde 
эзиш idi] q JADA en 25 aam d 
зрад згори орар odir out ap sp ax: 
аии избе NTULI jvtoj vet э uth p13» 
jua puth v yonu juungdus m yy WTO 
avui ypd уои y йоу via сахо пә сиг] 
tat: yumum b: vq xiu му aoda vlad 
Maan uj ‘de دمص اہر‎ u b ог але 
ATUL IH адаушсшалуздәраре t AOL aun 
приз. залат} шә my P107 Jog алә Jar 
ual <р“ L Joan пр FR 1TB mumul 5 сал 
уябгогурлшршәё$ pv ‘bjn mo) эриши} jen 
хә PTY ꝓourpunqe vag aU TUY 
audy nnm muasir aupats JJG рибу 
aamun ankan aynod npamgrpipues ane lip 
urda · runpiu pgo nane ATAU ag 2р 

| тшу хуба ASU? эгуу idv] Dya n2 کاد‎ 
чу) gd SUS полос paph припзол nge жеђ 
аомәтоуәд ود‎ B12 опе UAT) any hui ула 
Чуй eg wai трчао] xurom anb yuper уду 


эфы 
spidey pue соруш зцыби-биик 
"npugidpt one 4р jo) ppiunquiaoyeu 
сафо Lup uw] auvon anb Jn sT 
' 093103 0qx10 3ptdv] ооу) Hugpo 
auobvurpap xpnu ADL jyrg pau у 
`олэлщәр nia qudd арас agjedip 
qep eucurpapán ay озуу prg aos 
‚аю aꝛumꝛp aod qt uu npaapin aano 
aam (j avua zurpy d'3vgaua пасамі 
nb \мзуцәшь Doro Lippy дп) guavd ууда рү | 
2095) aad wab озуб) qo: Saar nixedj 
гали Дра apadpv ‘hyn sey xbui 090) дә 
gro da сЕ Jub utp пума 
WAN} aunt vas pe op aynurmeds nut 
— — 
узор : y opes 
PASCI шы уар ut 3i oi wv 
‘b wupuſ runot 2» уу aunSumb ul 
jeu odio cuv шро ppoud: yeiBup уу ор 
JUL niucfeqac on] avivand nio шроре 
Фуа opnaray po gridior ppnaeg aqua] сул 


әзо4 рар Jyan) рэак aen. 
ермар пе rua Un unpre apun 
anın J477 Dysurie Juonpep 320192 nu 
adu разилу tjn абыр paye utk 
pranuan Р ep] jojo nuvjduvitur 
K e pmp Maye ut фрла nob zi 
Av easy uices nenn nay npg 
piepun гуш por epit x geurjd yg 
San pay Prodos utt] ninoio puduy J 
луш mipmap n3j 3111d 2 au 
arnaꝝ LYNQout Juv’ ijue b by 
.agjygeniode»u Bur tox xu узур 
d nonu potui дни 2t onatuio a a 
‘оф урми приер 
, 10у п DAY nuog py ouUury ap nogora 
pauvpuod Auapiirexgav ouoq ap ai» 
“чоди ugay cunvpijoj pieuuvy 2p 
YP paul eun 20-20:t0 ea ap’ Wap oaDtvap 
ucyjuad zorrua r oaſ i ↄp weaeplyyy OPT 
` pudo nan aig: Ju to3tQv NTT : 
d$ тилегә 2) ayy pup Be 1S کیا‎ ' 


oly UMA VP AT YR? avg NU + 
, 9p vpv sy Sur эш) vuntd ut ашщ% 
*ARAAGLAYAT ай ози) JLL ND дуни 
}гэлхд махррпл J nyn uns uisi dine 
Apta» v» puyt pe in aad) 
Om таса rav acapuayd) an tyap ou 
AQ m Eee бип орумлопохур 
nosy pad туй pn$un v@uody n yea 
juxia ид juotpaj ↄ9yittie ишу зисд 
an Jue ар anc ayrinnyd by x xipiuiip 
pun цои 4» vipruurp ruin ADIL pun 
ру tundo LOI pun punta pan pe 
"aped aude OLA auisidany maar i 
2mjeeun anu MIO) ууй пшоргр “q 
34 pnbop sy yan ja 3 учей oopxui пу 
‚деподо jas y ↄcoui.ixut ui ured 
ppunjs UU nyli uq pnpo nv лиз} 
. ‘utd paouviivatouutgap зику сууз 
enupi[ INGA ang ð ↄpurqip enyn) sy 
` A UY Uap noni agus дюр] دد‎ s yy 
9v мозу pour amu a Jıdjno) guogary 80 


109 


7 ndppyulinh рр peju Фиш] 
mauu ni ingypd pun g20] :3uo 
nupunpttüd'uipiut | WGIQUOS ээп 
Op sting YI NUN 0974] 2л пурош 
утуш од wyno jann joydiut 
3uon30s ati vutpieap шир yy 
1 dango iyasi 
ninm npon ppd anyuoystyasey 
aa p0) ушып us boy aid aug 
~“ Ф as * 
Unpunj u ouu 3200) j13p chp 
ux vuigup p gnop dry pb npuns 
упалу ume pin spuLyp ‘LILY, 
— JO apy: уар 
jeupáiquyes poy yup рум 
г рим арш Mon pnm моу 
sq CO идиом, nui Nagy MA 
„Әп Dr ni +* v : 
gpd шруб, эшш пу v an 
UY ULES Me pe apusdyiy-aqenp 
ant aou vun QL VIVE nuu a3. 
шешиу ap*ajpau var пу vy ad 
ол млг bron AD VSO D или 
ouuu sadap LY A) 


annds vio vun уор anuru 
"up oumarboxd әхли эз, Messy 
SHULD PULP napi utb tt a7garp joy ut 
UTS yngp psd зээ aoo В 
muL Iq) day aut sundr pad 
buronin vydiut teure d pd 
uuu apd xodap tuor роч( о 
емур pd var] uot ypc 2y 
“pry nib 251 pune aut(grauo ap vj 
LULA ANOU rad anter, au 
73901 ppvipiupicttqu apad Фоа 


ud бы 


vun d enipdny suona зо Суй 
afamar прош j anui рр anys va d 
*ejoxpungarauvuit qiu PHU) ` 
3uop wider mitjod aux NENIU h 
ologuij ttt Sud} "AD, po ui 
hasan эшим gD nubiy, ооф 
-apanar p wns Aynb 071912 
pugo ur anu oaci ojoaqauiqur 
FUT na onmo t tutu aufi pv 


ce 


auod ngon ewundas vuun aa 
Kad з е ` e " 


oS 


rupp onmp 2330 oun viu d narnb 
agy rpiutp ppd Db vun ac qeq nv op 
“MUN Sp puy yen PET] озь пр 
Jenpanw үш UO ALU aiu v 
-easy тпр andai nan aiuti vnb 
«хој PUY apar DT ур» 
curante my UV 3j]o apti (ts 
муал vr] gd rar Iu, amd 
ane Lig] nbvcastqr apd tb 
vun aut vp aar san oo] rv 
ибиз араб арси сзәроу f day apad ayo 


розы aid уу хушоршФозм! denm js] 
: Java d auowos poid шри exp Lom 
3uotivdo vudr pjr poyrinean 
awug умму мїд]дмэр urs 
эин da aap rat apro aae 
‘Lum dos tiyvraartodo p oa ap arg 
vidoe proud Labo juatqeane iud 
gug Fe aar ugin nigri av 
"ynpuruanneabosyyrueg inb 


uippr Хуп ариәзәп) nv aneuu[*uu 


жит PUNY тиў eua], узш 
3 * Py * 
OIF m LL] ji ш DULY m 
. "ejfe ipn OIL Sf "BVI, ueu пошту 
pur ойл туа onros ty nqujd aipiisiui ny jnd 
ABUT ALARMA ui anvabos 
rop armo HP va уй pppu 
рюп] ш? jotqui py ул via JUIN) 
Jepauenvnys dd p adipe оми 
PIO {anja day is vaa t) 
йир сезиши pay ary u 
-mopa to pub UL дши, en] 
PATOL YAY penu ошап ny 
npexurnpigpequju «sj ppm ama 
e E 
-punn bjd pppn gni] 
| нош pyru oyy cua прамац 
*agnyd epa d juni nugggd угуз antn 
semun abuti jacta q dina ng 
-Apiticomayeure JOLT dep 
эц уоруу Mayas gnou jenu aiu, 
, "wzogn]d:bygr iuri aouu 19] uma . 
пошол зи узш Nj Ip ipuniu rnt 6v 


соц jeu) n 310) Cv уу ULQIUUs 325) 
шоу гүш ↄuoubije vy dins voor) йә оро ' 
"кайл nunuivjtdiconbipe 2y ne juiBurd 
aug enbipp brut xjngui ууш) pas v1 
шљущо wyn p je Lqunui apuasutap 
pun LOE: jo oal Axruindyip прш ny 
ADMLUp aiu atquntu boragkaaqy aacuusdyi 
Aun ny эпосу эии aea] 
à иду Qua pte) aon pt auod ay 
aod aSuvigatLoXuuX np aroge auod jen 
mamu ianip rlya çh 94:5 odi naguo 
Zuoupod ароз voun vtetuup азили yd 
aus no зуб در‎ кә anal yos pv aviun. 
зэшәр joubosap PRAJ ui улазна ази uij na us 
эздим улмзу qvo) $46 pmp aual sqady yyh 
mayun tagy xaxuindjip хуй. vpuniu tux 
"Ap day p omy در‎ ун дїр asi 
; ph uadiip urtazaph tq adj rypdny no уй 20 
ршоузәзэдәйдоәп пасу вуй naien$ agas шә 
7 3uodvj n» suaip упәдршоз усу vad узу 
ڄل‎ субаи JUD ари зрїшир гугу 341) оу 


i: 
ody ajj nun ui iunjel. minh шал 
oupunuu суф pows nenê ame пуф тиз 
85 putune uir Z spun rein usted utae l 
! уабую.ррел эю ORY rose dy . 
apuadynyt ↄuoq apetaph DUEL juure] рә 
ээлей qlr joe — 
ми ap eunt anodry ap ꝝ. ir grup + 
qraeyjouraruode ife aunou add sone 
maSur pt: tane uang pe sao 020] op oug 
: 41-01) 23 
IP" ꝓuod up jag aan jaa 1:47) 2 
jroauy vibunxt ap jitrodry 149r пра nx 
nuauicia ] nay uan е ab brpy ae 


(e 


2 суе od oy 22} diy jpungas-ona рп 0g) рь) 


e ~ $9 
лга] 2 GL оме практ jbo 
poaa raga as Йи id 
puedo uil nuak HUUG Jin ру 39 
Ji?) bn» oiuexo⸗ opi n» умәнуоп үй ↄjeʒ ↄp 21 
واد‎ peapusdyn) s ибс juod zy лаз 
-yanga ttunSap enbe xjdi auonyod oo ددرا‎ 
эш ачишрдилроә BUP vibeut }дази . 


- . . j Р 1 
шуру 136.0 ып Лл сопи ununuijv.iaa 


ALD сла vj ego utr уди jet 22 
1 J 


8v 


110 


-upo пр U90) MITA U aan ut 0$. 


aubo vumauty ign MPV min ac 
Brpuꝝaiii эмпи ласа ut uo 
pur] tp guy nar vpiuequ 3j vpuvj 
Ad eio que uadi Tuya’ axrpb 


"mui attend ite dod ropra tener 


3 aufi notus Avril 
«макаш Eva ie aeuo E 
UUW UL yung шы uoau 

"80 03 diy wy tab epenramiravpttaui 
eipiuip anv pyp злу" ponon mh 
цуеш appr yodu nio bn 


каф HUN ir joxpdngjpdg ayuu, 
papu d v]o» nv 3uenso3 dtum 
nuntia deo] ut jeg Mm vase 
поэ rtt vie (рог пус Wut ap 
qt ayı rir ta Tug eer bd joo) 
ux]Joꝛiii pv Te? ILLS vain aeui] 
"ir pinu ovoid gded prop 


*((1*H.* *1175,* 030. У 
иени Е “030.13 oum nn 


+ 


va deuoꝛ auij oipoiuno nunui anjoj 
үшүй дз типи mieges рд) 
Sint unti 41.55 y 
ш sy "SUT pL nanaig 
suny geada fir tara л” 5 uoapui 


reai ouiiuo пә upuri cco | 


тиш ипәршошшиз uyga 


‘yd Aj Muni aub 


Aututtotpaut пэ IJO ән ALP 
unido шиши iy DUG rat 
21210]02 upd opuctuiiy nats ou 
‚ Upiuo spidey n vu upp aus зо] 
OPV tot adi ‘jLo auo 
xi DIYS IVY iu PAIPAK Axinerp jut 
* * ^ 
„гарот igh 030 озш Bund uo uy 
wq ныз utp aeiundi у 
^A dtp vio eun arug nada 
тосуш ушш souto (23 b 
mro ( putes, t nox aga des b 
^ + e i cv 
aranarnb лаша uep nv py jg 
7t.topued pba nave WUT ULL 
"pou LON MEMI п а 


зиураошти мү im gb o. r0] 
roiuir Aoi equm ш AULD ota 
арту ALC guuv ojos озори. 
pfi doosi ор amy ә эзер, эз ` 
WAIL роши рриишь'ийийранү 
HULLS nubi] 2191 yia naimaga 
‘ary ub ошар aſſ enbe пу обща 
IU TAVA LUG T2. 1d eno) 
uuegapideui suny AO pun jung 
^ ruit 310] 09 Mt Lade) X003 nie i 
vmuiaↄuodap.iijnq 1D 1 vacui 
pump van bon шише diy aj 
ayepuanPun b Tutt y auonSun К. 
‘орлеу ALOUD vpu vient 
риму пир HUI ‘HUA’ pip nu 
< ug qup fo Ly eur хаша 
ULL JO) охлу" уу doy ga 
Dunne duomun nt paul | 
, Ae Monan BIN AT nd 
DOA’ мр ꝛuuupi. пиша 


| edypr.utov m] собиц) запер 


apa пре Aoysaqueb vp ui ↄuodap 
"nujnpizug izn) Dod эришиу 
"pn nubi] ишдир vutune nv ni 
^ic Iq verc mane шиг a3 
- mut PY gio 2q ponb utd apy 
fou gs nenne vud owu məd aby 
эўип MUO pt; ULI әт 
^ HDL aug {рр jer vun 
apap uq уи ушр naa 
Jt айша FJ tJ) PUP 
мер үм aniuupr AIO MUNJE- 
expeti QUPPV LULL OUT UL 
Quoi Pos ytd oux ein] 211 
"vtr usq] qdrpipied ур, 
"рош ovundyip vun 02244 
benor vjdiax anii standard уоп 
opub i rumm Lon ↄↄliiuos vro vꝛ 
штибу ULEAD TED парозе) 
nagy n nuriiu nagnijme]oipuoq | 
ania npo» xu 


. * us ut Liu 
day gary i raiders pog ui рэ 


cs 


MUDO) уло jos iurupdan qupd y 
"roi diamo» pred 3uotott vos ]i 
sp uw d 331517 рош 221] moria 
< Anu jio] sv ooun m jasunt ngs: 
sag dyn suomun npuvd n vp | 
MOLIUL rpa Fp joao]rjapd pours 
- 0534 arbi 3U0133]) YHA einoj au 
0ш ↄ.ijↄi J210} UL AINU ELOI JODO 
| ilis uupop dny 3y uuu suodos 
3pubp 21139 jip ev] эпо d ojan 
ui jo SHUT] ange uon 
ne gruen pd zrompd b qt apo» r 
и ipurd оцу upurd suomun ушы d 
AHOLD UAT дипзор vidng ay 9343 17 
ta getan jb ppd ууйпизидшт@ 
aydin поз rén vd ouput an Suu 
Pong’ wap: einge ui aaturs'dng sj 


дәш, ЕЦЕ ae d 
„ хоум) suowsun diuunsop di 
< e v Md 


| aye усикохі ↄnbuu juapunpi y 


е 


io pe pip guaipd 21) gps р] 


e 


111 


4 gay души зарц пу: 
PMPI TULIN Dosrwyd 
29 шлу s pozu any) inv f 
mag pttipd si tunis jad әзу3 
*oipun pd иро ири 3uousuu К 
amuk A rig] A pip d дэ ددد‎ 
AIunoʒd jap dur эпопэоу gdtapuitjar ° 
ip nemi d npe pou suis’ papa nv (р, 
‘snmp d 21j eun орош oyi mag 
WYM 33710) tt Aur INLD АЗА] W 
vuindjip эша ед vrtitp ezn 
эпе шәр" рери anys vaaduy эр pay” 
“роу миши шуи: MODAN Ut 
mud huinipd sy уар pp pp 
aun jd AJA э үш asi үй 
7 Wapeapguxtpd ay euitexd apd nfun 
` озшш] элт] wosp rong пу" 
[м узир papuna puois | 
ушп jd qug» Sue хо 3jnueo tij 
шщ эт] xvoi pind 95 pun уйин аши vut 


unnm nakuona ag uav is 


4^ 


эди anmu ибин aod uou 
poxuuidoapgye табу илип 
озубу onm {ыхицэрыпе o 
- pipip Duo ur apiiearattiprus 
- qt qui рэр wb utdmvnqe 
tumentes UNL pv jov» atri 
"od auvpijoy exui aiid wary evi 
suc rtp ran afun juae 
“aun беп" [шр] {рәрипр UH 
е ыг uiuono L Pu MA 
m e 
- yuo 3104 әнәй пліту тиба’ gua 
-ptpv jung pind ы Lidi vnu 
m абла рузда изро L UY FT uut 
“wpa MARA vj prpury diy oiu 
<> e e 
odn duin spin A aao 33curog ut 
nom apunguisytaidns алип om 
ydo apunds opuainur quiron 
уйшп AS vo dr auto tL) 


" "nam orp pid] 


tym pungit Auruoq teu 
a 


уй pun 
d уои про» үншүнгйголду | 


озіраузр: 114 oynu enin onp 
od [nau DUDU шуу, Bs 

* Liidvi onxquoy-auvidux 
3uondt.ti0 Jut uod an мопрфо 
dyes 02дәр ош oꝛpiꝑꝰauod u MAD 
ре gopr prpuany)- йаз цэпр 
шуна] qaad асу Dyan 
inpiapin apu vind ànauad 
uou axxuvd эшләп jogun uw ба 
arto) t uvaurpraugr yrpsdbysy ar 
"guai d aor ny vsu vina 
aigoovignj qi b gatum quaud 
paydan agp aeng prp praamyon 

Prjonoꝛdui scd jonüv] ij pos 

nqtaurd gota] MUA 
учиши pupy udo sipiype ому 
ngu xad etai vary eon qeu 
пуці "ералма штур quaed au 
меп grupuj цоп 339 pv pirana 
»pisv] roigout nv п op: руу n 
nag 95 amp, дуд) جد‎ 2:0 pp Meau 


9S 


ound anv v nayangan цол 
Fbyvinny ошто mr outing} oanp 
oat} ogi bhay wuodbp ginny tn 
73jbe je nmn ur wur jroumg ројар 
типу] d npouros ar ламе дешнп 
эрәэәй түс; tian anmaod ivi иы 
jjxu 1:6 anm J 
maa: anam мш an 
riuniq WV do, oiatp vii3aucay uu 
رید‎ ajap ro пуу Bpegpucy pna 
d по) LUJ yk LUU) «тазу PHA v Ң 
amp) çon ejje era Фр пасоше у 
avdirtt0 giciiuo dosu’ $ Up 
. ` e L- 
quoda juin 4g anuuo и ey aes 
v e eu ee Ry 
мура олм сису зоо ton] 
anv topan ‘qiran ери 
* . ќо от "m ~ 5117 ў 
tuam GLY 5 Шм gepineabur 
-ata pru ypu сулх vgjdi цәй ap 
pun eaqui] роши ум аа 
gnat opu ups auvut чудо 


و“ 


5j ag pigo du me] nuit vues z 


ы 


yaubac uia popu vna sendisd 


niu) cuv ye Sip vus v зу 39 
Bou un Ex име Шр 
e id Dd Li 

7 uar.aguos DLE YA миз VANA 
PULE h 330 303» p vr 
OAS, MULAN 4, PULL anui vor] ap 
чуди рири пу эмеш 24b 
3piét] ео упш jouut-bv up 

"apxirddv иод хоо 2u0p aübat] and. 

- wu hurd myrpori prdysv aestu 
> Mpany UL ajnu xta opie 

Күл чы 

oed yum uii uus Muop My 


at 


- naja pi viale ui gug nuur p 
АФ дан puruny euin pidixw apit 
ap auaqny yown онии yenna Upau 

-pandye ууу Mipu IIIT 22 uut 

Ф е 

з шаззые4 najt ri | pusdurd pv лоду] ub 
PosK] If 0] 09.9pT m nan noua oon 
_ < snjonapunj nanc muy Дз 
vaod ram oun uii rone» PUY ui 


N x гез (peg tpt 


panunu punu uu iupiunp прош : 
punu jop z nuuunge АА дон 
o VOLUSIA LQ] ој 
3r ojo y aeo supe bea ! 
ou iii xubruu усам зл vu varavintut 
uN up aqu ‘rod ritus dry 
аэрершш урпу шәр ted xay 
wy micapdpv nad ↄiudi Беш 
ycbuodj nbuu шәр пусалі suod ды 
ARON IDL pun mt angi 
BELULO Ë JAUS np U, ILD] 
yjdiu anvun epunu 118йәду»1п 
030191 apo sary Up ne b 
s d'auaftpip uta bio» opunu oui пэ» 
"ypanu дз qe bar) pun 


Sua davipait vibe vpidy Фуд | 


7 Febepidit be es vagy unp'aiafgiy 
‘SURA rund хам ур 3110 


punvus gour psgy orb uspo gis 


Rod зби мойли aim ati negafn 
e + e 

3gyyr ated 2» олп 

7 od gu] umo 3739) aeda л 


| ayy jbo mats mo qnt мәдә nh 


, э„ + 9? oe Я M ¢ d е 
тааррузи? 
^ бте уа ponon 23j prpunqtr TY 
“рз juris nod pasy афу un «nui 
. opinar (eua rep JL QUI CU DUTA na 
^neiindnipn]ger JJ jg iL 
7 hpr up umuran u uep anng 
оза aep n epu сысхошш ↄnjejꝝ 
* 233911) ja tv jeu eau] auum 
penny pani ann]ejv]fex»u со зу pred ja 
= xpi ca unon .ꝰ ану 
-$ — Tap y ppuryp иу 
nimp T урун pare niot 
^ n ~ ° « 
maar азии поме dé nexu utt 
‘VY Soro Villy ima nu neriqo nan 
3T 1031 nv wpn yod arpon 
juaujon dq, prod рео ngb п 
eda yd np yn? bop Au 
"30 nut; zz unu od gaat] 1323 vp 


112 


dn uuu азу by ap By arts wis 
WLU apts LOY ign струи 
пер? эп aiouir ny tiputijey 
opts ipeo bv nso uy anbe мор iip 


пиу уф INA UY THI rum 


хашир] aa пирош janua 
Joan dura jaipeiir auiuipoiji.oꝛ 
- vuuuiiqoxyi ajena puoda qd3u 
3quio popp h орис annd n ausi] 
ард posu урш vpcte vo ра 
ony ymago) pots) du enijode» £ эм 
XO "Voy DD FT toy Au niu:ojautj 
dis jtudujogautipass axispas te joy 
ard tuninty iajo vaxivd pumutoriyg 
“gp ij iuuuiq yoradi (O) 
odo ppieuostip шифа 
ЫХ мирмйчл\ддшү шор ynyd 
mpi abij puma маорруши 
Зорро muru jepun w oumu 


иин omg где SUID Unit a 


. duno tamu ↄni nq ruurband 
33 aadvftap фәздеп onyodey-sopn 
‚йр ийри adcpenpuipaas 
"nudjpe jun qd олау unonodo 
goy nig asi. поо mp auodos;j 
|. yop’ nwi зарае Laur autpran 
+ шй maz пуй улл әцошуодоу 
dt a3 HU apu nu puedes cu 
aw 5dijajoid jepide] шәр apavu 
олу dir vuxtasuvena qd vuv, 
VRO уй ерии, paun орг судии 
vjiüuoddv autt anuepay эпошуодоу 
(Mapa sou пуз puodo J 
Josue пр т NIP vꝛaluruqupiu peque 
лш угит ошаш odu puoddny vuoi 
iHoddnj noui аш guntyy ad unanou 
‘Wan pupas sumo 3jdi sio qe nv ya] 
трето énppicvuam odi ano an 
vut] euan diye, vat сто? diy 


аео ау drys prtoos poy dijori 


^7onjPndgun умзэһ узду уцә$ ۶ 


„шуу тапәш JAS 2uoiaãu⸗ 
у juoidooo nrinn uti pv Фууу 
o1jnnuiu ut, JUMA J2Y риза. 
ории, m aa ‘sured 
уишәурип ац пу A20 nr болип jato 
LOQ TUT ќомат уотрэш олди 
> Snu pO UT ppad роман 
ушт оюуойоу aap уазир h 3u$1 
„umunya du упәцойииъуизудәэл 
pjymd juon vnsdyibund эзи jog 
ug -Sdo xis м jayruuos vpuung по 
J02 {da pup vpavvosouo6 
улаи? агац йш ti tue 12909 pt 
ирг. ундо LAO ‘соруб, 
apby jotd*ttqipuiun Sey My Lagi aa 
prue re GOO pipid t iu 
viod 1o10 °1° puou nox] 1.199 a3 


Р m ↄoidei gn vpirvueraqg и d 


"2uoujodex q1] айги гит inguja 
гуд sponyodos ydi diagua od 
pry abou yd uuo sufi2nb 


‚ түзө} ndr зпошуодоз sod upy мэз 
-nonga enfe {A rund 
ҷории wpm uan ieu 
тз ordi TG yes puLup d 
2 ruodpps poys nurs tao Ap 
uod ba *viuiogo]os* niun ty Nu) 
дий 3uodos vatpeuia$ b vay v] 
.jmiatqvipe npucnibt mposa ум 
- eniqn enibi ууээшир onte tibi jap 
азмипме IQ UAL m h ләр 31) va 
„зїбүуайипф1ирдәр'уупз34зтуй эйтэ ay 
‚0431р aoqny uyy ајот», ↄnvuniu 


i] vdnitantivpotounmz уу (p 
mous iu сатууну 2 q 


tp ALAY uu voor jonu * punt vro 21] 
= mqujyn др rami] UOT 
mmnujo.xã поро pout g &agaqnj anu 

ушер. i nmm angi rynvut 


ә эшш nv2v]:jyuodo а. auabi] 


* ° 40 A ۰ UA 
ipi эмсс jemu bu d 


"ann ja exci orien 12) oꝛoui.ixiu 
є e e А 
OLAVATOULITL JUL pupoa Gf 19) 


со 


оо A3 iuodvpt39J ادر‎ edv] до) 
ide Dph Ego — 11010 runt 
upp G1 yoy a8 apunutinm учн; 
puto) anp? домо) diy °° 
nj. Hi pue дийл onnploypnyn 
рупна npu pv сибе 


емиш gufi b ede sparen a ms чу 


aiu yn noh aum) ILINGVY усло 
дали axtvd voai3pu: anb by mopa 
sve tund ut vifo pun пол Fn 
2 qr yehund ruibri vjdi oqnjd oa asi zap 
Aui эор sosu ampu oq iu 
хий anv rundy yd enibuj 
abundat jo anao wb ушийрь 
o15v арди gan унй» шу 
- ua] onppv g сига дуйду bynpe 
b pup jortuiip hapO tuto ye 
- untur пу fango eu opi [шә 
* npu3pu3surgveaqid en ovy eta 
элеу адре: Masppu хте 
tit 92$ Tay ap Mb ged oua ut 


— dir ин qua b by sey 
aub anui dy axmd C»ipdnjap 3 
ardioaꝰ пиро menopang my) 
a osv onda ns иур, угш 
audi nane лаз, гулш javd 
anam areueq YUPIP PAV эреп 
| nun заа за 
"Vgnjs uod 3u$i1 милом be ap 
< ^ Y 
dicat autponSuid gd) vp appe 
dhjaiiaavpipg partes dry yumni 
e . e 
ani aui) NUNN Np ILLA aug 
A e * 
ушшии api nyt d wa pena vixi 
-pprap «divzanvuiojjoanjon ny, 
up mim vnadopar dped mp 
. e < e e* 9% 
nunymnua эрит d1," pun иц 
< ! e : 
ORV TINO ошууыпадр пуй 
1090 дор aoup ados 
Ran OLA OLA MANAT 
PMSA dopp mptyrauunpr 
"ido Фм зац miii und 
“nau sputiupaubuidypid sey 


* 


4S 


113 


 quaseafunigr digo gr vp 
y Suey aromo disuse ср» мси 
104 NYI gerit. 01] TUS vuxre ай] 
nüvie auge epa моцай 
пеша шш qur ze]o 
Earp aes pv nauta pe 
М , * ~ р 
WAYS op Devi pry prit atp b 
PALO] arpyu Т оир 3utptutj 
- dj qvaubosn uonvutya py v]tuuj yp 


. 


Popri мод nuod ndas ja 
auu13]0 030) p onov зах ap ON 
autjedyy ap n ij imn stodarunbyy 
UIA acàqan бийл pip 
"utc piv ped vid ap tuo vinta] 
vp oavindap bujus nbe pn 
этә] bob anitud etas ody 
eo] ui ферм мирами 
U} MJ Wor wp aiiud vung U 
тэтра Тоу seston ху apo supin aog 


* 


Јо пмрош q aut jccnpon мәз 
Эзро плу [е мицйо snout ппц 


OO омор" мәз шкур, at mq mp 
тароз auu зали әр aqn 
Fuariiodiyrnui curd zr UT, 
AVY enu] уроо хоз эрих 
fou] оруу, бом әтин opuntuagny 
хаара GUIS an vans -by 
дан) apuy ång pusy pruog sp ммиз 
шше 3u3q au yn erango тар, 94 
= pdgamg ygan ропипазр зуна Dut 
‘Ody oxje a3 ody wu mong IMAL vg 
ALY UUM ули дй муут 
"unpuanDuta£ pv uipuax npiap 
uAMI py әу zgd PAV y vao лл e vp 
- tuo аха руш oaa] vos ies 
equo ure varuiey uai jepavuup 


ui vurui caxteariytveqluy sunday 
—8 


npip? 


Ligh gon gdp piraq apni зиед axdv N 


- Moy uit озпәу nq узур, осии) 
oan хут pitedaa fugit пицу 


CLO 71710) Wadyo руа uo auar o'i 


imn anja adv", Loa v] 
"utem “HEL JO} mp DEI 319 
yat jon naue anis [odo t$ 
aeu roy uou 
-manoda quuni m auabi]tp ILO» 
epu aianpnidurn pur igt o 
ripiqeipuoxur] soqgivap viunp 
joy DL tav nau тофу: 
ший ono m ийи; yy Aj niea 
ппо yb змаламишоу папр nubis 


Ф 


ec = 
guid заци пэ anx ayn gman 


° unen ораш deny) son 
jnd joins d deron vap varie 

7 v anon ш үй ртршоцол : Sury pia 
ynput пу узо] Mout зуи" 
map radi iuvabvu ie *u9:09023 цр 
"variu vind up лаки UU HULL 
vung von] net vio vere 
“SOLO tUMJADI opo» di axvurv 
uꝝijjadoituo гу элмцзопр dd-torid vub 


лрипзол qh VLA) roj’ jopunaoa 
aaqrqjouiui nin eiji aiaia рош 
oidisud iu Ht тоду 21 un prod шә 
aug da] ipe "ребро jV’ v1) 
ee щу mda njv;ngeuiram нүү урса 
“шам 133)» ооз 23 OSV] TY 

- pid enjoy purior p reca ov] jid 
етл Ату ny ote pupyte uit 
Vd jun i vqaaqceunugoiuroguqnj 
any viv enn ieu лүү voru qd 
tiu vpn ep uipiua$ pv dnm 

- puny О, rody түбү цү оз 
u UW ppg dio иил 
"vue vpn пр UPTO ue 
‘имти npe руй арту oudap 
диин jov surat MUNGUIA 
apuna милл PAU tutti] b 

oꝛ ui rugaui Ling at jexinv HA 
*Jop nguid oapys ур rapa urvub 

"ir join iabuꝰ puu peany зүр 
gilvus : jini]oA363jo* ип ишу) 


i9. 


таулу ouv ‘toy riuae sp vay 
np ur uryt puue ‘ua joan 
“sya t: iungunt 442} 
4 піцу odoysid sip ontyo ony piu 


au Ou] WING no koeni. 


iqoagas ye ut suoda axgiuiea nun 
што UA 1110) cazu ege ybyains 
Janie) apuiap Loud, OLD PLIU по. 
Joy eai eor vug vjdi vend шэ 
Vul gi aoqrq jay v jan ion 
vnb dypnpunro.s qd ajuiz pny pn 
gon i узун jour уп jaron 
PH topna ире mvqyeujt 
BE UOT mamas 1) hag jurq 
OY Tg toy an зры" yds auum 
priy pay gauad woop uring H 
epp aunpussy әршдәзуйш aꝛ 
= utpiqneemonui purdy-vpount pny 
quj vag arded урим 
Te Input uuuoirus n vilea 


аб ue up nrpu ape pony 


Aye pipot voi vp соердо 
vong. prz iqn quarted uen 


«* 


| 7ideanphbvurneaoguouiajeni 


«v 


Шу jou uuo uu TV unut 
npe vun up our це LULA цуу 
pott] охцашрүз д totu] 
03] 0.43 ytuodvy Gog aud упа уол 
OE Joj ꝛuidis yatd- joj myn nu 
ЖОЧУ DIP nura jo jv’ пзу, 
MAO AA "17 ipuntu LUCU U ty 


Јоци Dv xoutvap yp by coy эшш» 


dus „д 

“bt apu vpunuvut eagoddny nd 
, Bidi pide vis ewr gdis iqoutigu 
лопух a^ зр pr pudd пуур va 
| 331b OG wr unpunuutibipou 
про злодеем aiii умидхь 
Tv dn puodun, зо] vur xuujmoiunv 
PUL IN o>" mgao ру Фуп 5156] mp 
Mogunt ропа оу 
3i 3:08 ху силом, 

F inbe w yy nab guy mmadisutbe | 


Ф y 


09 


114 


91 epu 31 мош 310P Ar 
Ef nam йу суйу mqmatanad 
алу Surp apes AAT ла 

ranjau s] far pof jur asuv 

audias gb*ajnaopind one onou 
Sry “tay хау] ejdiui qria p ° 

-uwaponbnssiuod oryn nuh 
anon vun суйди rita зер 

e c “ 

vod з\риәзрур TT ut aap 


рше, SOLIN aane tu cn 
'upu3patdo voqn vouan tv n 


^pu'nufvuo yd p 34 
man gr ‘hb mAh LX Sh “KA 


(7 , лица iQ» щі сп 
as NE до а чш 


on ‘3d "iqaviq tatu uu yddyy vdd 
шоп z э р $ а v 
"DH: £t -02tynpo dd ‘пару 
| Braz pig epp tuyS geyde 


АЖУА ‘db 
ж{хмйлзүд} ipe ard à 6 ay 


Ep UR pu amuyu 

c onu зр ouadjiij scorns Форт qu 
^ wnjon 3uouvuroj somwrip vitjodaj 
ое Аш раи juo woning ‘on 
-ndma "эре BRO rroue | aay 
7 UY 33U OV узиуиц 39145 ur] 
rq‘ xy *иорпозлууүоцәп 
Jynpqnyferaum d шры, vus 
7 UE миаз тримаору Dvr mwh 
vuaivedoxon viiisn]utap[ ‘ot 
‚рул [soar oxxdui('nauje 
зеш atop nui agus mauu 
оцору 251] — oongoqi220199 
Aba Jig: soar goa. Dury ꝓno q АЧЫ 
zamnod уху) uwana 
gata mod, йз эрий "унер, 
зурии pra nig] ee qefeuv vanky d 


gunjpmanyino syyn dyag 


„ы, ч 
‘HU TUT 
rt 
Im. 
"aot ij 


1 dd... ak 
Apo Ax HAITIAN 4f 
"Uy чаа" anm INWA 
Ai mar MHA 
` yo anat tara 


АК А AY VS 
د‎ tas ` natant. 
^c ° nx лми 
А ma. Ana dt 
^ m tU 11 t 
| gua tensa pr" ody p17; sur 
. DAs topUtt ndhas ode jaN ууу 


54у jon dod jopo np nun 
“Gy Sne-vurd 9 ш spon? juod wy as 
uvjjidy b рза Ctm ns had 2 do 
inp ranon gejos pat Plu 
аи — той" үзү 
guod piel Huod ug bv tod g 
punon sydauodyym ig nnꝰudro⸗ 
qu ‘ym тие: va dan enuf) vi] 
"pant vo jauoddnjim "qeru 
‚ dip Dubay £j exis u arr joe» шуп 
г yeddnj 3uondnj) аруу 3» Jg убы 


. Sepuodh putan Mgogo pun ſi 


wampe. C$ VIIUS Ly. 
3uns]br -op(pvis — guv2ass С 
dij e jus un ruseg чеч Á 
yoydim wounnpuos ` pu sA 


w ousydoy "наша DING z айизшпб.„ 
A4juodm "aue ey guns 5 


афа лиф уз4°11од 0 11205 4 


Punsanenty "9°10$0 Фи; * VLA ‘aig t. 
Bqueunm *qnsgeunmx, aĩ juvipo 4$ 
Puba caicueqojgifl ‘aan 


| 4 X4 tmn»: 2ijoqo n] ‘ta ain SAh 


A 


ы 





Ь 


улау лучи Aoqo wand cunc "уур L 
vna fg a d u ‘u 
А м hh M 
АА ny om ads : Ў 





42 
Dug 5 45 p 5 qv 
4 AN X AWN | GQ f 
Ww] Add dy Atta бәтиләр suas: фое Sy 


$ s9 


yid True опр jusis gpa 2 шу Am 
"mon debi Suy шпэк udpui vo 


‘by auaqenry d-suodry n33]ou aM 


arpui Wb wiz goya opuspp»quuto 
- uy: ориси 2 mipan m py je 
- sod anoun vas Mti умп: vana 
‚өз. auenvuindjtpd uty ti n pripr 
эрир ү yiqveiogat шр 
мошцлит учар Ut) ucc peau» ду 
MOULIN jn цул japugtp aptivd 
A3 зоцыугш 0270 oꝛipouu eSunqnyur 
‚ зар 3utpriiyid, py auoueii$v паху 
рми gady изу ab ушар ↄijn onono 
uv]o3u 1 VURE JIY мами, 
уши by энг OUT ши: a 
* eon тацопзәзь aucusv nv uu 
pup ing. ojos cona dii 
mamy nyau n :23nodoanangq 
1t пор mgdan njas yomi 
vagan 1 njuadjny ny nuvp pv d 
vanuma ya Apnd iyn wu 
avin diy зуу пуну узур ру 
CUANDO MITY Ney py onb juny 
Aã 3uonpuni33uraun odpi auod 


diui no doy miris jon 
І et | ee کيو‎ РЕ 
-vdpenigodap sufi qrr up ді 
IAP vare vpmadj auvgasut 
| nitjoddv2u$i npoturpr дии 
` ugundrnqyvp(oouiodosutvjc 
аз” 4° e 
ииги OLUZOd U9) ra 
лимо огоц apiu· iqj эз 
- uu oquitox3p asd spr'auonapv)di 
uraftataqiendindenaprm 
-pgi nvoquidip.tqnoiui aauu 
- uroddds ap CO sp spidey joan ۹ 
| ` o e а Р = 
*odd$ йг Maa joaus arn vps’ 
puns oqujd ap sunt city quis 
Jur unmt jopiunoiioqr pidis 
"$2 мала HY turpes 70] 0 
“пим моо ә Зур web brs ve ` 
am ap vipa, мї bronsi y 
АИ ms | 
191] Vpn muag Sp 2 v]pau piat 
'opru шудыра | 
OUNLY 3p AQ ARTA] лаа 
v dry uuaqnavqrueaagiun 


e? 


115 


Qv 3x9 ў aglow ds Sy 


tj soj (day 


6419 90] J (иль 
THY iT "eye 4. a 


E AMLIY утаа] ло sq 
Tei da) TA ‘эла 
"jo "ос vun лац samba М 
jud рлар nin jy adis У 
"mise pe jiqoijd- 


ри убір vimenes ui 3100301 


“lod 3punp juon opo irnb 
паба рса 01303300 jnquoou 


-wafiy nie попі pip po 
3uedi-art3105 bunumb non sah | 





‚ p мр ILO IND auo 
uo уртап) усу ut SATS 
abi.ip ings panoni po 
NS DOI ad HOLY 
opidun OULU] эрт олау улер 
ify pv Фу unaenea rbt san: 
: UAB eni oꝛrviurũ⸗ эрцәруг 
Auimvapr DLN эг] эло]оу 
` aq por pp түзүүсү iũa ↄꝛq 
дориву and Laf pui] 
Aj'oLraxieit OXY ut милла OIL) 


v mwas iub on mas ES 


ДОР npuy 1° прш ишп] 


“ү шшр 


‚ морф; ош yj anasir onma 

WPA CUIU L yeap nua m 
jp gaan atqoe be yd andis 

3t 113 3003 KUPIL anund 


* 


amu viniu Yelp ugar aar, 


Rand aug n4. spur эшлап 
tuby ase dh coarpmijjidy n 


Pu ge yn suture LTE ns ores 

` Сма ил бузу? туу Wiad vim eurn] juu 

* BAY OéDvinvu[ruj3p awpn] 
putan aci ouurd aug na 
PPP 3n] pv ‘FDL uiue:qunuop 310 
о ↄr.: widiↄↄ on] vundan шә (vu 


muy) ut ципрәп sade d jb jour ges 


U} ↄpuiꝝ ouurd OUT] ш On agi apos 
эрх» d piu] зиз упором 


Anppapidvp, idin nani ردد‎ ngrys 


= dpe surg dys vagiyd yqa эзуу gixxj 
ppd 2A pny adj, prandy urjauit 

7 ари grou vun d viodun pid] 

SPI" JLI JULIN p 3urniPutgs «m 


` ~a poo yod улер unin an 


‘mop pqubdind y od: wp ind saps 
rp copi суа 


э 


чщапбуширйзшфиеу npg (f 
oed vispay exon vidi adar 


эч sunu pb { 
dvddnsug * 


99 


116 


APPENDIX C 


A NOTE ON THE RUNES 


Eric P. Hamp 


Department of Linguistics, University of Chicago 


The runes in chapters 288-B and 288-P are clearly 
in the Anglian tradition and are of considerable im- 
portance in runic studies. 

The most recent full treatment of English manu- 
script runes is R. Derolez, Runica Manuscripta: The 
English Tradition (Brugge, 1954), wherein he discusses 
(219-237, esp. 227ff) Phillipps 3715 and the related 
Exeter 3507 (tenth century), from which surely is 
derived Cotton Vitellius A 12 (eleventh-twelfth cen- 
turies). Derolez did not know the whereabouts of 
Philipps and worked from the printed version in 
Archaeologia. Though my judgment is independent 
and there are a few points on which we differ, Derolez 
and I agree well on the whole. 

In writing the following notes, I have also depended 
heavily upon Н. Arntz, Handbuch der Runenkunde 
(2nd ed., Halle/Saale, 1944) which discusses English 
runes especially on pages 120ff, 173ff, and rune names 
on 188ff. On runes generally see Klaus Diiwel, 
Runenkunde (Stuttgart, 1968) (strongly influenced by 
Krause), who gives an up-to-date bibliography and 
some slight references to our class of documents on 
pp. 104ff. 

Despite the great difference between the two alpha- 
bets given in the Mappae Clavicula (chaps. 288-B and 
288-P), they are mutually clarifying and will be con- 
sidered together, thereby bringing out much of the 
tradition that is needed to grasp the correct focus of 
the separate signs and names. It seems clear that 
the origin of the first alphabet (chapter 288-B) is an 
Anglian version of a fuporc which has passed through 
the hands of High German speakers on the Continent, 
and was arranged into an alphabet by someone not 
very directly learned in the tradition of runes. I see 
this alphabet as closer in relationship to Munich 19410 
than Derolez seems to. Thus, I see a 3àür rune as 
underlying the Phillipps alphabet, reminiscent of the 
use of 507 in the role of z (by continental misreading 
of 3) in Vienna 751 (see Derolez 205). 

With such a transmission it is hard to say anything 
crisp or penetrating about chronologies; there are too 
many strands of unequal certainty and documenta- 
tion, and at least one scribe of shaky learning lies in 
between. Nevertheless, the relation to Ex 3507 
makes it likely that we have here a continental 
alphabet which had been brought back to England, 
though of course originating in English learning in 
the first place. Since in my view the alphabet pre- 


supposes ior, calc, and ʒũr we are dealing with a late 
version of the fuporc. This would be consistent with 
a tenth-century immediate Vorlage. lf there is a 
relation with Munich 19410 and also with Vienna 751 
(both ninth century), then the directly pertinent 
continental antecedents go back a good century or 
more earlier. 

Some detailed comments on the alphabet in chapter 
288-B follow: 


a ag is clearly dc f. ‘oak’. Other instances with 
g are known. The writing of g for c would be 
easily explained if, as other evidence suggests, a 
tradition is being drawn on that went through 
High German hands. That is, we would have a 
back-formation just as is found with berg (re- 
interpreted as ‘mons’) for berc ‘birch’. The basis 
of this is the High German consonant shift where- 
by for а c a German expects Old English g, thus 
creating hyperforms. This possibility is en- 
hanced in this word since the diphthong seen in 
German Eiche had been monophthongized pre- 
historically in OE dc (just as in Stein: stan 
'stone', etc.), thus rendering the word scarcely 
recognizable to a German speaker. 

b berch is clearly beorc f. ‘birch’, but it is worth 

noting that all forms in this alphabet show 

“unbroken” English vowels (cf. eg, perd). If we 

are to take this consistent feature at face value 

it places the present alphabet in the tradition of 
the Anglian transmission. 

cen must be cén m. ‘torch’. 

derhu. Тһе expected name for d is 25 and the 

rune is an unmistakable d. If however we note 

that р, ‘thorn’, appears in the unnamed runes at 
the end of the table, a solution immediately sug- 
gests itself. The name thorn was an innovation 
of the English runes; the old Germanic name was 

*buris ‘giant’ and the like, depending on dialect. 

The latter is found, for example, in the Leiden 

Codex (tenth century, from about 830) written 

as dhurs. Moreover, a German would render 

porn m. as dorn in his own language, with the 

familiar change of voiceless th to d. Further, u 

is an easy misreading for n. Thus a conflation 

of *dhur (15) with *dorn or *dhorn, plus a familiar 
misreading, could easily yield derhu. If so, we 
have here in concealed form the name of thorn. 
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This hypothesis seems to be confirmed when we 
note that the alphabet in chapter 288-P actually 
shows P but miscalls it d. It looks like an error 
made by a Continental West German. 

eg must be eh, that is eoh m. ‘horse’. The 
"unbroken'' e has already been noted, but in this 
case, as previous scholars have remarked, the 
form eh was generally accepted to avoid homo- 
phonous clash with éoh ‘yew’ (rune No. 13). 
The reason for g in place of A is not clear, but if 
it does not represent the runic conflation seen in 
alphabet 288-P between the signs for g and Л, 
then it may reply to the fact that h no longer 
was heard medially in English words but origi- 
nally alternated grammatically with g. 

feu is clearly feoh n. '(movable) property.’ Al- 
though the spelling here points to the Norse 
tradition (matching that of the Abecedarium 


Nordmannicum transmitted early in the ninth. 


century by Hrabanus Maurus), Derolez thinks 
feu is more likely Old Low German (ultimately 
Old High German) rather than Norse, since no 
other Norse traces are clearly present. 

genue must be gyfu geofu f. ‘gift,’ but the details 
are not clear. We have an attested OE ortho- 
graphy 3ywu and Germanized variant writings of 
gebo. ЇЇ we hypothesize a variant with the 
Germanized or “unbroken” vocalism e, but with 
an orthography like the Salzburg geuua, we may 


regard the n as a misreading for и. But the 
final e is hard to be precise about. 
The shape of this rune is revealing. It is 


nothing other than No. 33 zor ~ тат, which prop- 
erly represented io0/ia. This was a late rune and 
a borrowing from Scandinavian (see Arntz 122, 
232). The rune g (No. 7) represented in the 
English system the palatalized yod sound which 
had resulted from Germanic g before front vowels. 
Thus we see that the :z-diphthong had been 
mustered into service as a clarifying device; this 
may have been a Continental phenomenon, ap- 
plied by someone to whom the English 3 and 
diphthongs were not native. 

he suggests the correct name Az! m. ‘hail.’ It 
seems that the vowel e actually represents the 
graph z, but the rendition was simply mutilated, 
in an earlier copy. Note here that the Abecedar- 
ium Nordmannicum and other sources show 
hagal. 

The lack of the name 75 m. ‘ice’ must result from 
the same mutilation in the exemplar that trun- 
cated the previous identification, as Derolez has 
convincingly shown. 

This letter is extremely interesting. We must 
remember that Germanic Ё was palatalized, like 
g, before front vowels in English; the result of 
that value is reflected in c (cén, No. 6). Ithere- 
fore interpret Y аз an inverted Д, сас 
(No. 31), or so-called k!!. This letter was in- 
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tended to represent the distinctive unpalatalized 
k in late Old English. 

The name cer seems to reflect a garble and 
conflation of the name 5er, as we find No. 12 
зёат n. ‘year’ in several sources, the зай? m. ‘spear’ 
(the late rune No. 33 for unpalatalized g!!) and 
the alternation of g and c already noted under a. 
In other words, calc has been renamed on the 
model of 3ar, while yod and g have been confused 
as we have seen with zor above. І do not accept 
Derolez's suggestion that this is an x, in view of 
the added testimony of chapter 288-P and of the 
need to account plausibly and fully for the letter 
shape. 
lag[u] m. ‘lake’ is exactly what we expect, al- 
though Derolez also allows the possibility of lago. 
The sign should have been written with long 
legs, PY. It is now the shape properly of d. 
The same error is made in chapter 288-P. 
net must be for nied f. ‘necessity. The exact 
accounting of the vowel is not clear, but the ¢ 
looks like a Germanism. This may be viewed 
as comparable to the German vocalism of nod 
which is frequent in English futhorks. This and 
other names seem to me to suggest a very close 
relation to Munich MS 19410 (ninth century), 
which also shows ag, geuo (underlying geuue?), 
heíh (crossed with fs and representing the trunca- 
tion seen above?), ker, n&, perd, rat, uyr. In 
this connexion, Munich 19410 also has caar, 
deriving somehow ultimately from 307, a further 
support for my assumption of 307 above. 
os is surely ós, which came to be regarded as 
Latin 6s ‘mouth.’ But in origin, of course, the 
rune was Germanic a, and the name was the 
divinity *ansuz. йс and zsc ‘ash’ (not in our list) 
are later offshoots of this. 
perd is for peoró, for which we have attested 
variants peord and perd (St. Gall). There is 
much debate on the origin (Keltic?) and meaning 
of this rune name, but the present instance offers 
no problem. 
cui: Тһе very presence of a rune with such a 
value, apart from the dubious name, is simply a 
schematization on the Latin alphabet. Ger- 
manic had.no' q. There actually is a sign T 
attested, with the name cweoró, but this must be 
a late invention modelled on Latin; see Arntz 
124, 209. The fact that cweord was patterned on 
peor makes one additionally wonder whether 
behind this there might have been some Irish 
monastic learning that knew the Keltic equi- 
valence between early Irish g and the British 
Keltic (e.g. Welsh) р. Derolez points out that 
cui occurs elsewhere as cur. This then fits with 
cer and 3ûr on an acrophonic principle. 

The sign Q is of course o or @, No. 23 épel 
(ca. 800), ері (ca. 600) < *opila- ‘property.’ 
Perhaps the shape simply suggested Latin Q. 


VOL. 64, PT. 4, 1974] 


r rat is certainly rād f. ‘ride.’ The form with ¢ 
strongly suggests the Abecedartum Nordman- 
nicum rat, with High German £ for d. Moreover, 
after having been Germanized in form, the mean- 
ing of this name was sometimes later, taken às 
being 'counsel' instead of 'ride.' 

s  sigilis the expected late unrounded development 
of sygil n. ‘sun.’ This is linguistically a very 
archaic word. | 

і tir is the presumed late unrounded development 
of Tyr (the divine name fossilized in Tues-day), 
which is supposed to show Norse borrowing with 
the —r, but there is a complex debate and uncer- 
tainty surrounding the exact background. (See 
Arntz, 216-219). 

и Ur is ūr m. ‘aurochs, the European bison just as 
we should expect. 

x Both the sign and name pose problems, but not, 
I think, insoluble if considered together. The 
sign appears be to me to an inverted variant 4 
which is attested (see Arntz 123) for s, the more 
common shape of which is Now it is 
interesting and, I think, pertinent to note that 
in the late Dal-runes (Dalekarl runes; see Arntz 
113), where many letters have been overtaken 
by Latin shapes, both c and x share the same 
. shape 4. Thus x seems on the one hand to be 
treated as a variety (in Latin pronunciation?) of 
5, and on the other as an orthographic relative of c. 

Having observed that x and c are closely re- 
lated, we are not surprised then to find the name 
xen (however it was supposed to be pronounced!) 
modeled transparently on cen. This all must be 
a very late invention, and points to an English 
basis embroidered with continental learning. 

у The sign is not the expected one. V looks 
very much like No. 15, which is Old English 
x eolhx, displaced one position, and perhaps also 
influenced by No. 8 D, the wen sign for w, 
also attested as uyn (wynn f. ‘joy’). 

The name wir is presumably gr m. ‘bow,’ but 
also is reminiscent of Brussels and St. Gall yur 
(pronounced [ür]?). Perhaps these spellings 
helped to draw in иуп (wynn). This is all spec- 
ulative; it is hard to know how many elements 
are involved in such a conflation. 

z This sign is opaque. Is it not perhaps just a 
different written form for s? Certainly z was 
always of dubious status. The missing identi- 
fication of the last three runes suggests again the 
mutilation of the copy. А 2 that would have 
been proper here appears meaninglessly before 
the entry Siliquae viij. Н in the table of weights 
that immediately follows, and was perhaps mis- 
placed by [an earlier? ] scribe. It should be 
noted that the rune a is lacking from this alpha- 
bet, perhaps by mutilation; cf. Vitellius А12 and 
Exeter 3507. 


ng ‘This is the expected Ing rune. 
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th Here we have the well known thorn rune. Both 
these last remain without name because they did 
not belong to the Latin alphabet; here is a clear 
testimony to the break with the old fupark 
tradition. 


Except as noted in the following (and with the 
omission of ng), the alphabet in chapter 288-P agrees 
basically with the one given in chapter 288-B. Some 
comments on the letter shapes are, however, in order. 


g As Derolez (236) points out, this is a g of the 
isruna type (122-123). 

h The shape here is noteworthy in departing from 
that of the preceding alphabet, which is surely 
more conservative. This seems to be the type 
of the Danish (ca. 900-1300), and the 
parallel cross-bars are strikingly like those found 
on the Alfdalen stave of ca. 1750! Derolez links 
it with an тл rune. 

k This is simply 214507. This lends support to our 
argument on the name of k in the note to chapter 
288-B. Derolez posits an intermediate car. 

о This shape is dealt with under q in the above note. 
Its value here is a piece of transparent archaizing: 
First; the value o (as opposed to @) is prehistoric; 
secondly, this shape has ousted from the list the 
very old letter MW ös, which had prehistorically 
developed from a value a to o. Derolez takes 
the phonetics at face value and argues a Conti- 
nental transmission. 

q This is simply k"! calc. 

x This is simply No. 33 zor, which we have already 
seen above with the value g. We see from this 
how the more usual shape of k has been displaced 
above. See, however, Derolez, p. 236. 


The preceding peculiarities, heterogeneous and per- 
verse as they may seem at first, have an internal 
consistency which is instructive once it is grasped. 
To recapitualte, g may perhaps be x (which we have 
already identified with с); h shows a shape historically 
overlapping.g; k is the new unpalatalized g; q is the 
new unpalatalized k; x is a variety of (palatalized) g. 
Thus we have in effect two orderly replacement series 
of functions affecting exclusively the velars and the 


palatals: 
x( = с) — er x X, h 
or, more precisely, x( <-c) 9g h(» $); gx 
and nz | 
gil AX. ри А (А) q 


We may see two factors motivating these replace- 
ments: (1) The need to acquire a rune q to match the 


Latin alphabet (which the previous alphabet did by 


robbing æ), and to bolster the chronically weak x; 
(2) The problem of distributing the Old English 
palatalization (ё and 3, vs. Ё and g) with respect to 
the Latin availability of both с and k. 
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Aachen, 20, 21 
acorn, 193 
Adam, P., 22 
adamans (a hard stone) 126, 126n 
aes caldarium, (refined copper) 74 
aetizonta, 171n 
Africa, 134 
afronitrum, 1n, 33, 141, 141n, 147, 148, 
192-B, 192-D, 218, 221, 221-B 
agacia, 95 
agate, 137n 
ageropa, 276 
alatronum, (al natrun, soda,) 201 
alcazir (al-qasdir, tin), 195n, 199, 199n 
alchemy, 18, 19, 3n 
alcohol, 162n, 212n 
alder, 146-B 
Alessio Piemontese, 14 
Alexander, Shirley, 30n 
Alexandrians, 136, 137, 214, 276 
Allard, Joseph-Félix, 6, 8 
alloys (listed alphabetically by chemical 
symbol regardless of which element is 
major component) 
Ag-As-Cu, 77, 83, 209 
Ag-Au, 54, 194, 194n, 259 
Ag-Au-Cu, 23, 27, 83, 140, 210 
Ag-Cu, 73, 83, 120, 259, 260, 263-A 
Ag-Cu-S, 195, 196, 197 
Ag-Cu-Sn, 259, 288-F 
Ag-Hg, 119, 121, 132, 132-A 
Ag-S, 58 
Ag-Sn, 85-B, 92-B, 93-B, 210, 211 
As-Au-Hg, 217 
As-Cu, 75, 77, 252 
Au-Cu, 54, 260 
Au-Hg, 130-A, 131, 217, 219, 219-B 
Au-Pb, 40, 70, 71 
Cu-Fe-S, 57n 
Cu-Hg, 88, 89-A 
Cu-Pb, 79, 122, 221-D 
Cu-Pb-Sn, 89-C, 221-A, 221-B 
Cu-S, 206 
Cu-Sn, 85-A, 86-C, 201 
Cu-Zn, 74 
Pb-S, 89-B 
Pb-Sn, 92-E, 122 
See also brass, bronze, electrum, niello, 
solder, white copper 
almandine, 146-B 
almenbuz (silver), 195, 195n, 196, 199, 
200 


almond gum, 99, 247 

alochia, 276 

alphabet, Greek, 288-B; runic, 288-P 

alquibriz (al-kibrit, sulphur), 195, 195n, 
196, 198 

alum, 1, 17, 19, 20, 22, 30, 31, 35, 36, 37, 


40, 44, 46, 47, 55, 60, 73, 79, 86-A, 
86-B, 86-D, 87, 88, 90, 92, 93, 94-A, 95, 
95-B, 104, 108, 111, 118, 128, 129, 134, 
139, 146-A, 146-G, 146-H, 153, 155, 
166, 192-B, 204, 219, 221-C, 228, 231, 
232, 233, 234, 235, 239, 240, 241, 242, 
245, 277, 281, 282n, 283, 291, 292, 292n 

amalgam, 11, 12, 219 

amalgamation, see gilding 

amanita, 277 

amethyst, 146-C 

ammoniacum, (a resin), 72, 124 

amor aquae, 162, 276, 276n, 277 

amphimissia, 149n 

androdamas (marcasite?), 57 

anemone, 188n 

anfinus, 149n 

antabra (ingot or ingot-mold), 85-A 

anthimis (anthemis, an ingredient of 
Greek fire), 149, 149n, 162 

antisma, 3 

apallis, 277 

aphroselenos (moon-earth, foliated sele- 
nite), 1 

apparition, 288-K 

apple-green, 171, 192-B, 193, 233, 234, 242 

Arabic influence, 17, 195-201, 195n, 203, 
288-Gn 

Arabic saffron, 6, 7 

arborinum, a gum tree, 29 

Archimedes principle, 194 

architecture, see building 

Ardasta (a kind of pitch), 124 

Ardennes rock, 258 

argentum vivum, see quicksilver 

argirosantista, silver paint, 132n 

argol, see winestone 

Armenian bole, 294 

armeniwum, 18 

arragab, 288-G, 288-Gn 

arrazgaz, lead, 195n, 197 

arrow, incendiary, 266, 267, 268 

arrow, leaden, 264 

arrow, poisoned, 264n, 265 

arsenic, 124n, 252. See also alloys, orpi- 
ment, realgar 

ash tree, 193 

ashes, 2, 69, 288-D 

Asia, stone from, 136 

Asian alum, 139, 245 

aspen, 146-B 

assaying of gold-silver alloys, 194, 194n 

asticum, 141, 218 

atincar (al tincar, borax), 195, 195n 

atramentum, vitriol, 1n, 141n 

atriathis, 215 

Attic honey, 70, 89 

aurocollon (gold solder), 16, 137, 137n 
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automata, 288-G, 288-M 

axle-grease, 108, 205, 221, 261 

azure, ii, ili, iv, viii, ix, x, 96-A, 108, 166, 
167, 167-A, 168, 169, 170, 171, 172, 175, 
176-B, 192, 192-B, 288 


balance, 194 

ballista, 269 

balsam, 17, 276, 277 

bark, 193, 293-А 

barley, 95, 230 

basanites stone, 90, 92 

battering ram, construction, 270; counter- 
attacking, 271 

beer, 191 

bellows, 227 

bero inbrione, 32 

Berthelot, Marcelin, 3, 4, 8, 17, 18, 17n, 
74n, 162n, 194n, 194-An, 221-An, 288- 
En, 288-Gn 

beryl, 134, 146-C 

bird-lime, 266 

Biringuccio, Vannoccio, 19, 95-C, 162n, 
246-An, 254n 

bitumen, 85-B 

bituminatio, glazing, 102n 

black pigment, viii, ix, x, 206 

blackberry, 85 

blacking liquid, 55 

blacksmith's water, 92 

bladders, 230, 232, 233, 235-239 

Blitzer, Harriet, 20 

blood, 77, 91, 127, 128, 157, 290 

bloodstone, 99, 165n, 246-A 

blue pigments, see azure, lazurin, lulax, 
luza, indigo, and vegetable blue 

blue-green pigment, 108, 241n, 283 

bluta (size), 245-An 

boar's tooth, xi, 33 

bole, 294 

bone, 123, 240; staining, 240, 241, 242 

boot blacking, 55 

borax, 195, 202, 203. See also chrysocolla 

bow, 266 

Brachia, 277 

bramble, 276 

brass, 1, 22, 28, 33, 57n, 96-A, 135n, 147n, 
192-B, 201, 202, 202n, 219, 247 ; solder- 
ing 201, 202 

bread-crumbs, 219 

briania, 277 

brick, 146-F, 191-A, 220, 255 

bridges, 101 

Brill, Robert H., 256n 

Brindisian copper alloys, 221-An, 221-B 

brine, 127 

bristle-brush, 263-B 
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bronze, 146-G, 146-Н, 197, 221-An, 221-B, 
252, 291, 292 

brown, vili, ix, x 

bubulus, 11 

bugloss, 193 

building materials and techniques, 101, 
102, 103, 251, 254, 255, 288-M, 293-А ; 
underwater 102 

Burnam, John M., 3 

burnishing, xi, 34, 99, 146-G, 165n, 219, 
263, 291 


cabbage juice, xi 

cadmia (cathmia), 9, 18, 24, 28, 74, 125, 
136, 138, 147, 214 

Caesar, cipher of, 212n 

caisson (under-water construction), 102 

calaina, 216n 

calamine, see cadmia 

calcantum, blue vitriol, 1n 

calcined copper, see copper calcine 

calcitis, 10 

calcothar, 10, 117, 147, 148, 152, 189, 
192-D, 238, 245 

calcum aurum (corruption of caucucecau- 
menon), 124 

calcus (small weight), 124, 288-A 

caldarium copper, 74, 74n, 79 

Caley, Earl R., 3, 16, viin 

calf, 36, 85 

calida, a kind of furnace, 119, 125 

calmidam, 276 

caminus, smelting furnace, 125n 

candle, 276 

candy making, 285, 286, 287 

canicla, 125n 

Canopian balsam, 17 

capitellum (a pot), 288-D 

Cappadocia, 136 

caprifolium (goat tree), 190, 190n 

carbuncle, 146-B 

carcale, 43 

Cardalucius, J. H., 194n 

Cardan suspension, 288-On 

Carmen de Ponderibus, 194n 

carmine, viii, 441n, ix 

carnatura, flesh-colored pigment, 107-An 

ccrpathon, see opocarpasum 

carpathum tree, 29 

catapult, 269 

cathan, 276 

cathmia, 216n 

caucucecaumenum (copper calcine), 117n, 
24n 

cebellinum, 244 

cedar, 193 

cedar resin, 274 

celandine (plant), 167-B 

celidon stone (swallow stone), 69 

Cellini, Benvenuto, 117n 

cementation, 2, 2n, 3, 15, 19, 21, 83, 209, 
246-A, 246-An 

Cennini, Cennino, 288-n 

cepsonium, 2 

ceruse, vii, viin, 63, 94. See also white 
lead 

chaff, 3, 103 

chalcanthos, 1n 

chalk, 78, 195: 

chameleon (a plant), 167 
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charcoal, i, viii, 19, 41, 56, 135, 200, 206, 
226 


cheese, 251; glue, 122-D, 123 

cherry-tree, gum of, 246, 247 

chick-pea, 288-A 

chrisorantida, gold paint, 131, cf. argiro- 
santista 

chrysitis (a gold-colored precious stone), 


chrysocolla, 52, 52n, 57, 59, 79, 89-D, 94, 
117, 119, 137n 

chrysocollon, a small tree, perhaps sumac, 
193 

chrysography, 30, 30n, 30-53, 65, 68, 70, 
71, 81, 119n, 130-A, 131, 219-A, 219-B, 
248, 249 

Cilician (tree), 193 

Cimolian earth (a white marle), 87, 
146-B 146-D 

cinnabar, 84n, 105, 105n, 107, 110, 150, 
151, 157, 167-184, 186-189, 192-A, 
192-B, 215n, 243, 294. See also vermilion 

citrus tree, 95-A 

Clagett, Marshall, 194n 

clay, 3, 254. See also potter’s clay 

climatis, 266, 269, 272, 278, 278-A 

coccarin (coccus), 174-An 

cock, 69, 231 

coffer-dam construction, 102 

collium, 193n 

colophony, 267, 273 

coloring of metals, 5-27, 54, 83, 87, 
89-B, 89-D, 91, 95-A, 100, 200, 209, 
263-B. See also cementation 

columbaris thorn, 95-B 

Compositiones ad tingenda musiva, see 
Lucca Codex 490 

Compositiones variae, See Lucca Codex 
490 

conchilium, murex, 125n 

concordance of М. С. manuscripts, 10- 


convolvulus, 276 

coperosa (copperas), 1n, 191-An 

copper, iin, iii, v, vi, 1, 2, 3, 5-13, 15, 
18, 23, 24, 25, 27, 38 39, 51, 53, 54, 55, 
56, 59, 65, 69, 70, 73, 74, 75, 76, 77, 78, 
80, 83, 84, 85-A, 86-C, 88, 89, 89-A, 
89-C, 89-D, 91, 93-A, 94, 94-A, 95, 
95-A, 95-C, 96, 119n, 120, 122, 124n, 
135, 139, 140, 140n, 141, 144, 146-A, 
146-B, 146-C, 146-G, 146-H, 147, 148, 
154, 155, 156n, 191-A, 192-B, 195, 196, 
197, 197n, 201, 201n, 206, 209, 210, 218, 
219, 219-B, 221-B, 224, 230-A, 245, 
246-A, 257, 258, 259, 260, 262, 263-A, 
263-B, 266, 268, 288-B, 291, 292; 
efflorescence of, 92-A, 106, 192-B; 
silver coated, 94; soldering, 201; white, 
75, 77, 88, 252 

copper acetate, iin, 148n 

copper calcine, 117, 124, 139, 141, 161, 
176-H, 192-B, 218 

copper vitriol (misium cyprium), 1n, 4, 

copperas, 146-H, 191-An, 192. See also 
vitriol, misy 

coral, 77, 124, 193, 238 

Corinth, 284 
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cork, 21 

Corning Museum of Glass, 5 

Corydon, the classic countryman, 288-L 

crab, 43, 223 

cream of tartar, 202, 202n 

cream vini assam, 202n 

crisantinum, gold (?), 6, 7 

cryptography, 212n 

crystal, 146-C, 253n, 290; cutting to shape, 
290; growth of, 215 

cucudera, 276 

cucumber leaf, 52 

cuttle-fish bones, 53 

cyanine dye, 148n 

cyathus, a weight, 11, 12 

Cyprian copper, 1, 8, 11, 73, 85-A, 86-C, 
93-A, 94-A 


Dalmatia, 74 

daucallis, 277 

daucia, 277 

daufira, 131, 132, 132-A 

De coloribus et artibus Romanorum 
(Eraclius), 4, 14 

De diversis artibus (Theophilus), 4, 14 

de Santillana, Giorgio, 16 

dedamia (an ingredient of Greek fire), 
162, 271 

deirinum (a tree), 244 

Delft ware, 281n 

demnas, 28 

density of metals, 194, 194n, 195 

Deville, Henri Saint-Claire, 8 

Diels, Herman, 212n 

dinanderie, 246n 

Dioscorides, 15, 139n 

dog, 231 

Dossie, Robert, 14 

dove, 81, 231 

dracontoides, 274n 

dragonsblood, viii, ix, 41, 69, 159 

drantalasis, the double bugloss, 193 

dung, 135, 167-A, 167-B, 168, 171, 179, 
182, 183, 192, 231, 232, 246-A 

dyes, 53, 127—130, 134n, 148, 193, 228-242, 
277n, 412; green, 231-234, 240-242; 
pandius, 235-240; purple, 127-130, 228- 
230 


eagle-stone, 171-A 


earth, black, 134; efflorescent, 192-D; 


green, 180-182, 185, see also pras- 
inus; lemnian, 134; ochery, 192-D; 
thespian, 160; sulphurous, 192-D; 


white, 146, 192-D 

Eastlake, Charles, 4, 8, 9 

Edelstein, Sidney, 228n 

egg white, 43, 45, 52, 69, 112, 199, 219-A, 
250, 251 

egg yolk, 45, 53, 61, 251 

Egrippus, 284 

Egypt, 29, 134, 277n, 284 

Egyptian natron, 221; sinopia, 16; vin- 
egar, 14 

eitarin, 192-D 

elder tree, 97 

elderberry juice, 97 

electrum, 83, 140, 140n, 209 

elenusia, 60 

eleoboron, 277 
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elidrium, 1, 1n, 4, 6, 8, 15, 15n, 35, 43, 46, 
60, 72, 83, 209, 249 

elm 193, 293-A 

elquima, 52 

elquison, 2 

emerald, 146-B 

emery, 69, 133, 144, 145, 146, 146-B, 
146-E, 191-A 

encaustic, 219 

enencaus, 219п 

Eraclius, 4, 14, iin, Па 

Ercker, Lazarus, 194n 

eritarin, 192-D 

etching, 146-G, 146-Gn, 146-H, 219, 245, 
291, 292 

eureos, 15, 15n, 83, 209 

exmilax, 276 


fat, 103 

felt, 270 

Fenwick, Thomas Fitzroy, 5 

ficarin, 111, 176-A, 176-D, 176-G, 176-H, 
192-B, 223 

fig tree, 44, 47, 123 

figurines, cast in colored metal, 54 

fir, 193, 226, 277 

fires, extinguishing, 271, 279 

firestone, 10, 135, 192-B 

fish, 70 

fish glue, 107, 110, 122-C, 122-D, 123, 150 

fistula, 141, 218 

flavites (a stone), 164 

flax, 166, 251, 266, 273 

flax-seed, 98, 193 

flesh-colored pigment, ix, x, 107-An, 169 

flint, 290 

Florilegium, 20 

flotation, 288n 

flour, 128, 230-A, 282 

flower of water, 276n 

flos aquae, 276n 

flux, black, 124; glass, 252. See also 
smelting, soldering 

folium, viii, ix, xi 

fondella, 277 

Forbes, R. J., 212n 

fortress, 288-M 

foundations for buildings, 101 

fountains, 288-G, 288-I, 288-] 

fox, 8 

frankincense, 246, 247 

French soap, 288-D 

fungus, 277 

furnace (calida), 119, 125n; cementation, 
246-А ; glassworker's, 139, 167, 221-C, 
224, 227 ; smelting, 226 


galbanum, 246, 247 

gall, 6, 8, 11, 12, 13, 14, 36, 38, 39, 43, 46, 
48, 53, 61, 65, 66, 85, 91-B, 168, 189, 
193, 228, 249 

Gallic copper, 52 

Ganzenmüller, Wilhelm, 4, 10 

garlic, 197 

gatetriu (goat tree), 190 

gems, growth of, 215; polishing, 145, 
146-B, 146-C, 146-E, 146-F, 191-A, 
215, 290 

gesso, 192-Cn, 251n 

Gettens, R. J., in 
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gilded work, 197, 206, 263-B; to color, 
263-B; to simulate, 209 

gilding, 19; by amalgamation, 55, 219; 
by application of dyed tin leaf, 60, 115, 
117, 204, 207, 208; by application of 
gold leaf, 62n, 112, 113, 114, 219; by 
use of lead-gold alloy, 91; by surface 
enrichment of dilute gold alloy, 8, 27, 
59, see also cementation, duplication 

gilding of brass, 219; of cloth, 112, 
245-A ; of copper, 51, 55, 219, 262; of 
glass, 51, 99; of iron, 64, 146-G, 146-H, 
219-A, 245, 291, 292; of mosaics, 144; 
of roofs, 70; of silver, 55, 219; of 
skins, 55, 199, 250; of stone, 99; of 
wood, 99, 112 

girogua, 277 

Giry, A, 5 

gladus green, ix 

glair, viii. See also egg white 

glass, 38, 43, 50, 69, 99, 124, 126, 136, 
144, 145, 146, 146-D, 154, 155, 156, 157, 
158, 159, 160, 161, 162-B, 224, 227, 
246-A, 249, 252, 256, 257, 258, 289; 
annealing, 69; coloring, 154—161, 224, 
256-258; cutting, 289;  devitrifica- 
tion, 69, 69n; gilding, 99; green color, 
154, 155, 160, 224; milky, 156; purple 
color, 159; red color, 157, 158, 161, 257, 
258; sapphire color, 256; strengthen- 
ing, 69 

glaze, potter's, 102n, 108n, 143, 143n, 281, 
283, 284 

glue, xi, 5, 8, 18, 36, 37, 49, 55, 60, 63, 
70, 71, 72, 89-B, 91, 95-C, 98, 99, 122-B, 
122-C, 122-D, 123, 192-A, 204; cheese, 
123; fish, 107, 110, 122-C, 122-D, 123, 
150; ox, 123, 137, 246; parchment, xi; 
water, 66, 92-B, 92-D 

goat, 6, 53, 61, 135, 289, 290, 293n 

goatskin, 229 

goblet, 288-H 

gold, xi, 1-27, 30, 31, 33-34, 46, 47, 
50—59, 61, 64, 65, 66, 70, 71, 74, 76, 
/7, 83, 87, 89, 90n, 91, 92-B, 92-C, 
100, 104n, 119, 119n, 124, 126, 131, 139, 
140, 140n, 141, 158n, 165, 192-B, 194, 
195, 196, 198, 199, 202, 202n, 209, 216, 
217, 218, 219-B, 248, 249, 250, 260, 263; 
assay of, 24, 194; coloring, 5-22, 
100; duplication of, 2n, 26, 27, 65, 67; 
green, 17, 54; purification of, 198; red, 
54; removal of quicksilver from, 263; 
smelting, 124; softening, 198; soldering, 
118, 119, 141, 218 

gold leaf, 62n, 99, 114, 115, 144, 207, 219, 
219-A, 219-B, 246, 246-A, 246-An 

gold ore, 124, 192-D 

gold paint, see chrysography 

gold powder, see chrysography 

gold solder (chrysocolla), 51, 51n, 79, 
117, 119 

gold writing, see chrysography 

grain, winnowing, 288-L 

gravetum, (a blue-green pigment), viii, x 

grease, 108, 205, 221, 261 

Greek alphabet, 288-O; calcantum, 1; 
fire, 266n ; glue, 98; gold, 246-A ; green, 
v, viii, x, 191; natron, 14, 38, 63 

green pigment, v, vi, viii, ix, x, xi, 191, 
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231, 232. See also verdigris 

green earth, 180, 181, 182, 215. See also 
prasinus 

greningpert, 6, 8, 190n, 191 

greningwort, 6, 8, 191 

grounds, painters, 192-C 

guatum 166n 

Gulliver, Verigull, 8 

gum, 14, 29, 31, 33, 34, 35, 40, 43, 44, 45, 
46, 52, 53, 61, 62, 70, 71, 72, 90, 91, 92, 
92-A, 99, 112, 112-A, 113, 113-A, 116, 
190, 193, 208, 219-B, 245, 246, 247, 250, 
276n, 277 

gymbals, 288-C 

gypsum, 11, 12, 192-Cn, 222, 246-A 


hair, 228 

Hamp, Eric P., 117-119 

Havilah, 134 

hawthorn, 190 

Hedfors, Hjalmar, 3, 10, 130-An, 151n, 
245-An, 246-An 

heights, measurement of, 213 

hematite, 99, 165n 

Hennessey, Barry J., 4, 5, 6 

Hero of Alexandria, 288-Gn 

Hoffeld, Jeffrey M., 20-22 

holm oak, 190 

honey, 52, 70, 89, 89-D, 94, 96, 96-A, 
230-A, 285, 291 

horn, staining, 240—242 

horse, 265, 288-I 

Houghton, Arthur, 5 

Hunt, К. W., 6,8 

hyacinth, 51 

hydroarg yrum, 105n 


iarin, 294 

Iberia, 136 

incendiary mixtures, 162, 266, 276 

incense, 53 

Indian dragonsblood, 41; iron, 21 

indigo, 7, viii, ix, x, xi, 97. See also lulax 

ingot, 85-A, 198 

ingot mold, 195 

ink, xi, 30, 34, 35, 37, 56, 119n, 178, 190, 
206. See also chrysography 

iris, 111 

iron, 8, 21, 33, 60, 62n, 64, 69, 70, 86-C, 
02n, 93-C, 98, 126, 135, 146-G, 146-H, 
190, 201, 219, 225, 226, 245, 257, 285, 
280, 291; cast, 135n, 225n; gilding, 64, 
146-G, 146-H, 219-A, 245, 291, 292; 
milk of, 162, 277, 278 

iron clay, 257 

iron ore, smelting, 135n 

iron rust, 20 

Isaurians, 276 

iscira, 276 

isinglass, 93 

Italian chrysography, 65, 92, 92-A 

Italy, 134, 136 

ivy, 289, 290 


jacinth, 146-B, 256 
jasper, 146-C 
jet, 137, 162n, 192-B, 266, 269, 274, 277 
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Johannsen, Otto, 225n 
Johnson, Rozelle P., 4, 15, 17 
jujube, 276 

juniper juice, 32 


kaolin, 192-D 

kermes, 111п, 174-A, 174-An, 175, 234, 
237 

Klosterneuberg, 4, 10 

kunobatos, 276n 


lac, 111, 111n, 167-B, 172, 174-A, 177, 
184, 186, 223, 238, 253, 277 

Lagercrantz, Otto, I-4 

lampusa, 6, 7 

lancidum, 276 

lantern, 288-K 

larch, 247 

lard, 220 

lathe turnings, 82 

laurel, 288-D 

lasur, iin 

Le Begue, Jehan, 16 

lead, 2, 10, 21, 22, 40, 56, 69, 70, 71, 78, 
84, 89-B, 89-C, 91, 91n, 92-D, 95-C, 122, 
124n, 125, 126, 135, 142, 143, 144, 145, 
146, 146-B, 146-C, 146-D, 146-E, 148, 
149, 191-A, 192-B, 197, 197n, 206, 
221-A, 225, 226, 246-A, 264, 281, 283, 
284, 290, 294; black, 21n 

lead ore, smelting, 126n, 225, 226 

lead oxide, 84n. See also litharge, minium. 

lead powder, 149, 149n 

lead sheet, vii 

lead, white, see white lead 

lead, writing with, 92-E 

leather, 55, 190, 191-A, 270, 271 

Lechtman, Heather, 3n 

leek sprouts, 86-A 

Lemnian earth, 134 

lenticula, 264 

leptotitiu, 277 

leptugalia, 277 

levelling, 213 

Leyden Papyrus X, 3, 16, 17, 17n 

licamonia, 104 

licorice, 73 

lily, 108, 111, 166 

lime, iii, xi, 102, 103, 108, 141, 166, 167, 
167n, 218, 221, 230, 251, 254, 280, 288-D, 
288-N 

limestone, 167n, 254; calcining, 254 

linen, 192-A, 229, 246, 254 

linseed oil, 60, 98, 112, 112n, 113, 113-A, 
114, 116, 193, 208, 246, 247 

litharge, vin, 35, 53, 81, 93-A, 142, 142n, 
143, 192n, 281; gold-colored, 35, 53; 
preparation of, 142, 143 

lodestone, 20 

Lucca codex 490, 3, 4, 7, 10, 15, 17, and 
passim. 

lulax (vegetable blue color, indigo or 
woad), 151, 151n, 166, 168, 172, 173, 174, 
176, 176-A-E, 184, 192-D, 232, 233, 
239, 240, 241 

lupine, 86 

Lycian saffron, 6, 7, 37, 171, 176-I 

lye, 288-D, 293-A 
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McCusker, John J., 212n 

Macedonian chrysocolla, 59; glue, 8 

madder, 85, 188, 189, 193, 239 

magentia, 277 

magic, 17, 18, 288-Gn 

magma, 166 

magnes, 294 

magnesia, 14, 86-C, 93-A, 93-C 

majolica, 281n 

malta, 251 

maple, 193, 195, 277 

Mappamundi, 14 

maragnin, 277 

marble, 38, 43, 50, 98, 150, 207, 215, 249, 
254, 285; artificial, 137 

marcasite, 57n 

marcianin, 276 

Marcus Graecus, 19 

marine water, 148n, 192 

massicot, 172n, 192-Cn. See also litharge, 
siricum. 

mastic, 98, 193, 246, 247, 274, 276 

membrana (flesh color), 107n 

mercury, see quicksilver 

mercury sulphide, see also cinnabar and 
vermilion 

Merrett, Christopher, 8 

Merrifield, Mary Philadelphia, 4, 8, 9 

meura (wedge ?), 270 

Middle Hill Press, 6 

milinum, 273 

military devices, 264, 266, 270, 271. See 
also incendiary mixtures 

milk, goat's, 289, 293n; woman's, 266, 
269 

milkweed, 276, 277 

millet, 176-I 

mina (weight), 28, 78, 80, 86-C, 94-A 

minerals, growth in earth, 215; list of, 
192-D. See also adamans, afronitrum, 
affroselinos, agate, alum, beryl, bisanite, 
bitumen, bloodstone, bole,  cadmia, 
calactite, carbuncle, ceruse, chrysocolla, 
cinnabar, clay, crystal, eagle-stone, 
earth, emerald, emery, firestone, fla- 
vates, flint, gagatis, gemstones, green 
earth, gypsum, hematite, hyacinth, 
jacinth, jet, limestone, lodestone, mag- 
nes, magnesia, marble, marcasite, misy, 
molybdenite, murra stone, natron, 
nitrum, ocher, Olympian stone, onyx, 
orpiment, ores, plumbago, porphyry, 
prasinus, pumice, pyrites, rock, crystal, 
rock salt, sandarax, sandstone, sapphire, 
serpentine, sinopia, stone, Theban stone, 
touchstone, travertine, tutty, ultra- 
marine 

minium, vii, viii, ix, x, 8, 12, 30, 31, 84, 
86-D, 87, 192-Bn 

mirror, 288-F 

misium, In 

mistletoe juice, 69 

misy, In, 9, 21, 24, 26, 27, 28, 39; cyprian, 
In, 4, 22, 72, 94 

molybdenite, 21n 

moon earth, 1 

mortar (for grinding), 165 

mortar (plaster), 102, 103, 251, 254, 
288-N 

mosaic, 144, 146 
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mosana, 246n 

mulberry, 47 

mulmus, 277 

multiplication table, 288-E 

Munby, A.N.L., 5 

Muratori, Ludovico Antonio, 3, 4, 15 
murex, 127, 127n, 185, 186, 187, 188, 193 
murra stone, 20 

must, il 

myrrh, 47 

myrtle, 277 


naphtha, 162, 266, 269, 272, 273, 275, 278, 
278-A 

natron, 1, 3, 8, 14, 21, 22, 31, 33, 38, 48, 
55, 58, 59, 63, 86-A, 86-B, 91, 91-B, 
95-A, 104, 141, 147, 148, 152, 153, 192-B, 
192-D, 195n, 218, 221, 248, 249, 269, 
276, 280-A 

natronum (al natrun, soda), 195, 195n 

naxia, 95 

Needham, Joseph, 288-On 

Neri, Antonio, 8 

nettle, 289 

neulacis, 167, 167n, 167-A, 167-B, 168, 171 

niello, 56n, 58, 67n, 89-Bn, 195, 195n, 196, 
206, 206n 

nitric acid, 146-Gn 

nut-kernel, 266 

nut-oil, 267, 290 


oak (holm oak), 174-A, 175, 190; ashes, 
288-D; lime, 288-D 

obol, 31, 211, 263-A 

ocher, 36, 176-B, 176-G, 176-H, 182, 183, 
192-B 

offa, 8 

oil, 58, 61, 117, 119, 126, 141, 142, 143, 
192-B, 192-D, 193, 201, 220, 246, 251, 
266, 269, 277, 280, 286, 288-K, 290, 
203-A ; asphodel, 276; castor, 109, 216; 
laurel, 274, 277; mistletoe, 276; olive, 
162, 193; petroleum, 276n; pitch, 193, 
273; pig’s, 269; silicum, 276 

oleum aquae, 276n 

olimpia, 278 

Olimpian stone, 163 

olive, 162, 193, 273 

onia (a fungus), 277 

onyx, 116, 134, 146-C, 
245-A 

opocarpasum (narcotic juice), 29 

orchus, 214 

orebus, 214 

ores, list of, 192-D; smelting, 124, 125, 
126n, 135n, 225, 226 

orpiment, viii, ix, xi, 1, 5, 11, 12, 14, 15, 
31, 34, 35, 38, 43, 45, 46, 52, 53, 61, 65, 
75, 76, 77, 83, 115, 116, 137, 192-B, 
207, 208, 209, 217, 246A, 249, 269 

orthogonium (surveyor’s triangle), 213 

ox, 6, 13, 14, 18, 38, 48, 63, 65, 66, 70, 
91-B, 123, 135, 137, 246, 246-A, 249, 
288-1 

oyster shell, 167, 167-B, 174-A 


170, 208, 245, 


paint, metallic, see chrysography, silver 
writing, lead writing 
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painters’ materials, 192-D, 192-E, 193. 
See also oil, pigments, varnish 

paintings, protection with varnish, 109, 
247 

pancit, 276 

pandius (a complex mixed pigment) 107, 
107-An, 110, 150, 176-A, 176-An, 176-B, 
176-E, 176-I, 177, 179, 180, 181, 182, 
183, 184, 186, 187, 188, 189, 192-A, 
192-B, 215, 217, 235, 236, 237 

£antotos, 107n 

papati, 276n 

papyrus, 43, 50, 60 

parchment, iv, viii, xi, 204, 243-A 

parsley, 166, 276 

Partington, James R., 266n 

pearl, 215 

pease, 278 

pen, 35, 38, 40, 190 

penidias (candy), 287 

pepper, 290 

Perrott, Paul, 22 

Persian alum, 277 

petroleum, 276n. See also amor aquae 

Phillipps, Sir Thomas, 5-9 

Phillipps manuscript 3715, 5-7, 10, and 
passim 

Philo of Byzantium, 288-Gn 

pig, 103, 128 

pigments, compatability of, ix, x, xi, list 
of 192-D. See, azure, black, blue, brown, 
cadmia, carmine, ceruse,  cinnabar, 
dragonsblood,  flesh-color, gravetum, 
green earth, indigo, kermes, lular, luza, 
luzacin, massicot, minium, madder, 
murex,  ocher,  orpiment,  pandius, 
prasinus, purple, quianus, rouge, saf- 
fron, sinopia, siricum,  ultramarine, 
verdigris, vermilion, white lead 

pine resin, 247 

pine wood, 135, 193, 226 

pitch, 85-B, 99, 102, 124, 146-F, 192-D, 
193, 227, 246, 266, 269, 272, 273, 274, 
276, 277, 278-A 

pivot, 288-K 

plaster (builder’s), iii, 192-C, 192-Cn, 
251, 254, 255, 293-A 

plaster of Paris, see gypsum 

Plesters, Joyce, iin 

Plichto, 228n 

Pliny (Gaius Plinius Secundus), 15n, 57n, 
74n, 79n, 90n, 92-An, 105n, 246-An 

plumbago, 21n 

pneumatic devices, 288-G, 288-M 

poison, 265 

polishing cloth, 67 

polligalla, 277 

pomegranate, 34, 44, 46, 78, 95-A 

Pontic sinopia, 3 

poplar, 94, 193, 246, 247, 288-D 

poppy, 72, 110, 167-A, 174 

porcelain, 69n 

porphyry, 33, 248 

Porta, G. B., 246-An 

posios, 3 

potter’s clay, 15, 16, 74, 83, 139, 209 

powder metallurgy, see anfinus, chrysog- 
raphy, silver writing 

prasinus, 125, 164, 192-B, 215. See also 
green earth 


INDEX 


Priscian (Priscianus Caesariensis), 194n 
psimithin (psimithium), 16, viin 
psomion, 2 


pumice-stone, 55, 95-A, 191-A, 216, 245, 
250 
purple, 173, 174, 175, 183-187. See also 


murex 
pusa, 6, 7 
pusca salsa, 11 


pyrite, 10, 86-C, 135n, 146-B, 146C 


quianon ualtalasion, 191-B 

quianus (an inorganic blue pigment), 148, 
148n, 151, 152, 176-B, 176-D-H, 184, 
191-B, 192, 192-A, 192-B 

quicklime, 93, 293-A 

quicksilver, i, 1, 11, 12, 34, 36, 37, 39, 40, 
50, 52, 55, 82, 84, 86-A, 86-C, 88, 89-A, 
89-D, 90, 92, 93, 93-C, 94, 94-A, 105, 
119, 121, 131, 132, 146-G, 146-H, 192-B, 
192-Dn, 215, 215n, 217, 219, 219-B, 263, 
291, 292; writing with, 93. See also 
alloys, amalgamation 

quinosbatu, 276 

quisnasbatu, 276 


Rabaut-Pomier, Jacques Antoine, 6 

Raft, A., iin 

raisin, 73 

ram (battering), 210, 271 

ramitan, 277 

razor, 230-A 

Réaumur, R. A. F. de, 69n 

red lead, ix, x, xi. See also minium 

reed, 51, 219-B 

Reichenau, 4, 20, 21 

resin, 43, 64, 89, 113, 113-A, 192-D 193, 
203, 205, 247, 261, 274, 276, 277, 278 

robaticis, 276 

rock alum, 10 

rock crystal, 45, 191-A 

rock salt, 22, 146-H, 292, 292n 

rodica, 276 

Roosen-Runge, Heinz, 6, 18, iin, 11n, 107- 
An, 111п, 127n, 166n, 174-Ап, 190n, 
221-Dn 

rose, ix, x, xi 

Rosetti, Gioventura, 228n 

Rouen green, vi 

rouge, 191-An 

rue, 85 

runes (table of), 288-B, 288-Bn, 288-P, 
117-119 

rusticum, 276 


saffron, viii, ix, x, 1, 6, 7, 8, 35, 36, 37, 43, 
44, 45, 46, 60, 90, 91, 112, 112-A, 113-A, 
114, 115, 116, 167-B, 171n, 176-I, 177, 
187, 204, 207, 208, 219-A, 219-B, 246 

St. Amand, 5 

sal ammoniac, 73 

saliva 191-A 

salt 2, 3, 5, 6, 11, 12, 16, 19, 33, 35, 38, 
40, 48, 51, 79, 80, 89, 91-B, 94-B, 94-C, 
95-A, 100, 104n, 124, 146-G, 192-B, 
192-D, 193, 198, 200, 212n, 219, 230, 
230-A, 245, 246-A, 248, 249, 263, 263-B, 
266, 273, 280-A, 291 

saltpeter, 1n, 146-Gn 


127 


salve, 14, 86-D, 95-A 

salver, 191-A 

Salzburg, 5 

Samian cadmia, 28; earth, 79, 89-D 

sand, 2, 30, 35, 102, 103, 192-B, 227, 254, 
270, 271, 279, 281, 283, 288-K 

sandarac, 4, 11, 12, 14, 53, 61, 72 

sandiver, 192-Dn 

sandstone, 146-C, 146-D 

sap, 96-A, 123 

sapphire, 282 

sapphire-colored glass, 256 

Saracens, 289 

saw, 191-A 

scaramandia, 276 

Schiaparelli, Luigi, 3 

schist, 136, 192-B 

Scythian vitriol, 11, 12, 14 

sea-green pigment (venetum), 108, 241, 
241n, 283 

sealing materials, 31, 52, 53, 90 

sebum marinum (sea tallow), 277 

Secrets, Books of, 14 

secrecy, 18, 13, 14, 52, 212 

Sélestat manuscript, 4, 5, 10, 14, 77-93 
and passim 

selinistreum, 276 

separatory funnel, 276n 

serpentine, 33 

sesame (candy), 285, 287 

sheepskin, 229, 231, 232, 235 

shell, 33, 35, 195, 197 

shell-fish, 127, 128, 185n 

ship, 102 

signatum, 12 

silicum. oil, 276 

silver, ii, 1-8, 11, 12, 14, 15, 23, 24, 25, 
2/, 33, 38, 54, 55, 56, 58, 59, 72, 73, 77, 
/8, 82, 83, 84, 85, 85-B, 86, 86-A, 86-B, 
87, 89, 89-B, 90, 91, 91-B, 92, 92-B, 
92-C, 93-B, 94, 95-C, 119n, 120, 121, 
125, 132, 132-A, 138, 140, 140n, 142, 
143, 146, 146-G, 192-B, 194, 195, 206, 
206n, 209, 210, 211, 215, 219, 219-B, 
246-A, 249, 256, 259, 263-A, 278-A, 
283, 288-F, 291; assaying, 194; clean- 
ing, 86, 86-A, 86-B, 86-D, 138, 200; 
black inscriptions on, 89-B. See also 
alloys, niello, solders 

silver ore, smelting, 125 

silver paint, 132 

silver sulphide, 256n 

silver writing, 82, 89, 92, 92-A, 92-C, 
92-D, 131, 132, 132-A 

sinopia, 3, 16, 24, 26, 243, 294 

siricum, 172, 172n, 185, 192-C, 243 

size, 246-A 

skins, dyeing, 228, 228n, 229-239 ; gilding, 
55, 199, 250; parchment made from, 
243-A 

slate, 136 

smelting, 124, 125, 126, 135n, 225, 226 

Smith, Cyril S., 19, 3n, 69n, 146-Gn 

Smith, Godfrey, 14 

snail, 33, 43, 192 

snow, 215 

soap, vi, 3, 108, 117, 119, 121, 126, 141, 
166, 167, 167-A, 168, 171, 192, 203, 221, 
221-C, 276, 280, 288, 288-D 

soda, in, 195, 201, 202, 203 


128 


solder, hard, 201; silver, 95-C, 120, 121, 
210, 211, 211n, 214, 221, 259, 260, 263-А ; 
soft, 202, 203, 205, 261; tin, 203, 205, 
261 

soldering iron, 95-C 

soldering of brass, 201, 202; copper, 122, 
201n, 211-B, 221, 221-A, 221-B ; fluxes 
for, 201, 203, 205, 221, 280; gold, 57n, 
79, 117, 117n, 118, 118n, 119, 119n, 137, 
139n, 141, 218, 221, 221-B, 221-C, 259, 
260 

soot, 14 

Sotacus, 57п 

Spanish pitch, 246 

spear, 288-M 

speculum metal, 89 

spuma marina (sea-tallow), 277 

spumae argenti, 142n 

spurge, 123 

stag-horn, x 

stagnum, 91-A, 91-An 

stamp, assayers, 12 

stamped designs, 59 

starch paste, 282 

stater, 94-C 

statuettes, casting in colored metal, 54 

steel, 126n 

sticis, 276 

stilbada, 92-A 

stone, artificial, 137; glue for, 122-B, 
122-C; incendiary projectile, 268, 269; 
split, 136 

straw, 135 

straw-colored pigment, i, iv, 11, 12 

stylus, 81 

sugar, 286, 287 

Suger, Abbot of St. Denis, 21 

sulphur, i, 8, 11, 12, 44, 52, 56, 58, 89-B, 
92-A, 94-A, 124n, 139, 147, 149, 153, 
162, 163, 192-B, 192-D, 278, 279 

surgana, 277 

surveying, 213 

Svennung, Josef G., 3, In, 130-An, 214n 

swallow-wort, in, 115, 207, 246-A, 276. 
See also elidrium. 


tallow, 102, 277, 280, 288-D 

tartar, 124 

telacion, 276 

thapsia, 167 

Theban mortar, 6, 7, 91; natron, 22 

Theobald, Wilhelm, 194-An, 246-An 

Theophilus, 4, 14, 21, viin, 74n, 107-An, 
117n, 246-An 

Thespian earth, 160 

thimon, 276 

thistle, 73 

Thompson, Daniel V., 16, iin 
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thorn, 95-B 

Thracian stone, 9, 137, 138 

thyme, 276 

tile, 103, 191-A, 255, 293-A 

tin, 37, 42, 60, 69, 82, 85-A, 85-B, 86-C, 
89-A, 89-C, 91-A, 91-An, 92-C, 92-D, 
93-B, 93-C, 115, 124, 124n, 156, 156n, 
199, 201, 201n, 202, 202n, 203, 204, 205, 
207, 210, 211, 259, 261, 281, 288-Е; 
writing with, 37, 82, 91-A, 93-C 

tin leaf, 60, 115, 116, 204, 207, 208, 246-A 

tin oxide, 156, 202, 281 

tincar (borax), 195n, 198 

tinctio, 277 

titior, 277 

tooth, 70 

tortoise, 43, 46 

touchstone, 90n 

tow, 266, 269, 272, 277, 278-A, 293-A 

toy soldiers, 288-M 

tragacanth, 53, 61, 68, 245, 250 

travertine, 254 

tremis, 217 

triangle (surveyor’s), 213 

tricas, 276 

tricoselinum, 276 

turkey oak, 174, 175, 244 

turnsole. See folium 

turpentine, 246, 247, 273, 274, 277 

tutty, 9. See also cadmia 

tutumallum, 277 


ultramarine, iin, 18, 288n 

unguent, 124 

uno veda, 58 

Ure, Andrew, 15, 246-An 

urine, 69, 96, 96-A, 108, 111, 128, 146-A, 
167, 167-A, 167-B, 168, 171, 172, 174-A, 
175, 176-F, 176-G, 176-H, 179, 180, 
181, 182, 183, 185, 187, 192-A, 197, 222, 
223, 229, 231, 232, 238, 239, 242; 253, 
263, 279, 289, 290 

uvaltalasion, 191-B 

uvatum (guattum), 166n 


u.n.n. (abbreviation of unknown mean- 
ing), 264 

varnish, 72, 98, 246, 247; for paintings, 
109, 247; golden colored, 52, 60, 204, 
208, 246, 247 

vaults, 254 

vegetable blue, 151, 166, 168, 172, 173, 
174, 176-A-E, 184, 192-B, 231 

vellum, 43 

venetum, sea-green, 241п 

verdigris, v, vi, 50, 57n, 80, 92-A, 96, 
106, 107, 131, 132-A, 151, 167, 167-A, 
192-B, 221-B, 221-C, 249, 294 
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vermiculum terrenum, 174-An 

vermilion, i, in, viii, ix, x, xi, 174-A, 174- 
An, 175, 176, 228, 229, 230, 235, 294. 
See also cinnabar. 

vicinum oil, 276 

vine, viii, 94, 278 

vinegar, iin, 11, v, vi, vii, x, xi, 1, 2, 6, 
7, 11, 12, 14, 30, 31, 33, 34, 40, 55, 56, 
60, 66, 79, 80, 81, 82, 86-D, 89-B, 92, 
92-A, 93, 96-A, 97, 106, 107, 134, 141, 
146-G, 146-H, 148, 167-B, 197, 200, 204, 
206, 218, 219, 221-B, 245, 248, 263-B, 
264, 291, 292 

violet, 94, 108, 166 

vitriol (atramentum), 1n, 11, 12, 14, 100, 
190, 263, 263-B 

vitriol [vitriolum], 1n, 141, 168, 192-D, 
218, 219-A, 235, 236. See also copperas, 
misy 

vitriol, blue, 1, 1а, 146-H, 292 

Vitruvius, de Architectura, 4, 194n 

vulture gall, 11, 12 


walnut, 193 

wax, 1, 124, 192-A, 276; weight relative 
to metals, 194-A 

wax-marble, 137 

Way, Albert, 6-9 

weight notation, 1n 

weights, 288-A ; table of, 288-C 

weld, 151n, 187, 193, 231, 233, 236, 239, 
240, 242 

well, 288-N 

wheat flour, 223, 280, 282 

whetstone, 90n, 126, 146-D, 264 

White, Lynn, Jr., 3 

white earth, 146 

white lead, iv, vii, ix, x, xi, 107, 107-A, 
150, 151, 176-A, 176-C, 176-F, 179, 181, 
192-A, 192-D, 243-B, 294. See also 
ceruse 

white pigment, x, xi 

wine, 20, 24, 25, 52, 97, 100, 128, 190, 191, 
212n, 230, 257, 288-J 

wine press, ii 

wine skin, 229, 231 

wine stone, 263-A 

woad, 166, 166n, 167, 167-A, 167-B, 168, 
171, 221E 

wood, staining, 240—242, 244 

wool, 86, 270, 271 


yellow-weed 171, 176-I, 187 
ydroargirum, 105n 


zigea tree, 193 
zinc oxide, 147n. See also cadmia 
sonitidium, 18 
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